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DIET AND REPRODUCTIVE CONDITION OF 
FREE-RANGING VARANUS TIMORENSIS 


By DENNIS KING, 

c/ o Western Australian Museum, Francis St., Perth 6000 


ABSTRACT 

The stomach contents and gonads of Varanus timorensis collected during two 
periods, May and September-October, were examined. The stomach contents 
consisted of invertebrates and geckoes. Gonadal condition indicated that 
breeding occurred during the dry season. 


INTRODUCTION 

Varanus timorensis is found only on Timor, Roti, Savu and Semau 
Islands in eastern Indonesia. The species was described by Gray (1831), 
and subsequently placed in the subgenus Odatria (Gray 1838). Most 
work on the species since then has been taxonomic (Mertens 1959, 
Branch 1982). The only published information on the ecology of 
free-living animals of this species is contained in Schmutz and Horn 
(1986) and Losos and Greene (1986). Data on keeping and captive 
breeding of V. timorensis are presented by Behrmann (1981), DeBitter 
(1981) and Eidenmuller (1986). 

Data on the stomach contents and reproductive condition of wild- 
captured specimens of V. timorensis are presented here. 


MATERIALS AND METHODS 

Specimens (n=47) were purchased from villagers on Timor, Roti, 
Savu and Semau Islands by staff of the Western Australian Museum 
and Museum Zoologicum Bogoriense. The specimens were collected 
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under licence from the Indonesian government. Four expeditions 
were made to those islands. The dates and number of specimens 
obtained were from 15-21 May 1989 (n=3), on 30 May 1990 (n=l) and 
from 27 September-27 October 1990 (n=32) and from 3-7 May 1991 
(n=ll). 

Snout-vent lengths (SVL) of all specimens were measured with 
calipers and some specimens were weighed in the field to the nearest 
0.5 g with a spring balance prior to fixation in formalin. 

In the laboratory in Perth, a ventral incision was made and the 
stomach contents were removed. Prey items were measured against 
an oblong template and each was assigned to a target size class (Webb 
et o.l 1982). The smallest target size for prey (1) was 2.5 mm 2 or less, 
and each successive target size doubled in both dimensions, and thus 
increased in area by a factor of four. The length and width of testes 
and ovaries, and the diameter of the largest ovarian follicle, were 
measured with vernier calipers. 


RESULTS 


Size range 

Snout-vent lengths of adult males ranged from 138 - 250 mm, with a 
mean value of 193.1±5.6 mm (n=27), and weights ranged from 41 - 
290 g (n=15). The SVLs of females ranged from 157 - 235 mm, with a 
mean value of 18U+3.9 mm (n=19), and the weights ranged from 32.5 
-151 g (n=8). The adult specimens (of both sexes) with the smallest 
and the largest SVLs were used in the calculations of maximum and 
minimum weights. The one juvenile had a SVL of 68 mm, a total 
length of 158 mm and weighed 3.8 g. It was collected on 23 October 
1990. 

Stomach contents 

The stomachs of 25 of the 47 specimens examined were empty (24) 
or missing (1). Contents of the remaining 22 stomachs were mainly 
invertebrates, particularly orthopterans and spiders (Table 1). The 
only vertebrates found were two geckoes (Hemidactylus frenatus). 
Three stomachs contained only plant fragments, which were 
probably ingested while swallowing prey. Most stomachs (n=16) 
contained only 1 item, 5 stomachs contained 2 items (2 spiders in 1, 
different prey items in 4, including 1 vertebrate-a gecko- and 1 
invertebrate-a cockroach- in 1 stomach) and 1 stomach contained 4 
items (3 larvae, 1 mantid). Many prey items were fragmented and or 
partially digested, so precise measurements of their size or volume 
could not be made. 

Of the prey items in stomachs, 13 of 27 were in target size class 3 (area 
up to 40 mm 2 ). There was no correlation of prey size and predator 
size. The smallest and the largest adult V. timorensis in the sample 
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were amongst those that had eaten prey in size class 3. Both geckoes 
were in target size class 4 

Reproduction 

Testis dimensions (mean length x width) of males collected during 
May were significantly larger (t=8.285, df=25, p<0.0001) than those of 
males collected in September-October (Table 2). The dimensions 
(mean length x width) of the ovaries and the mean diameters of the 
largest ovarian follicles were significantly greater (t=5.575, df=16, 
p<0.001) in females collected in May than those of females collected 
in September - October (Table 2). No females with oviducal eggs 
were found. 

Although males were more abundant in the sample than females 
(29:19), the sex ratio was not significantly different from 1:1 (X 2 =1.053, 
p>0.05). 


DISCUSSION 

The SVL’s of males were not significantly larger than those of 
females. 

The stomach contents of V. timorensis were similar to those of most 
species of small varanids from northern Australia in that the 
majority of items are from a wide range of invertebrate taxa, and 
the few vertebrates which occur constitute a large proportion of 
the prey mass (Pianka 1986; Losos and Greene 1988; Jamesl et ai, 1992). 
The expectation by Schmutz and Horn (1986) that skinks and not 
geckoes would be eaten by V. timorensis was not supported by the 
data obtained in this study, as both lizards which had been eaten 
were geckoes (Table 1). However, their view that small snakes would 
be included in the diet (Schmutz and Horn 1986) was confirmed by 
Losos and Greene (1986) who found a snake in the specimen of V. 


Table 1. Stomach contents of 46 V. timorensis 


Prey 

No. of stomachs 

% stomachs 

Empty 

24 

522 

Grasshoppers 

6 

13.0 

Spiders 

3 

6.5 

Scorpions 

2 

4.3 

Roaches 

2 

4.3 

Geckos 

2 

4.3 

Larva 

1 

22 

Mantid 

1 

22 

Bee 

1 

22 

Unidentified 

3 

65 

Plant fragments 

3 

65 
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timorensis they examined. The prediction that locusts and 
grasshoppers would be likely prey species (Schmutz and Horn 1986) 
was correct (Table 1). 

The bias towards males in this species is similar to the male bias in 
sex ratios in museum collections of many species of varanids (King 
and Rhodes 1982). This may be a result of greater activity levels in 
males (Auffenberg 1979). 

The testes and the ovaries and ovarian follicles of the animals 
collected in May were larger than those collected in September and 
October. The monsoons in Timor are variable in duration, but the 
dry season there usually begins in April (Schmutz and Horn 1986). 
These data suggest that V. timorensis breeds early in the dry season. 
The timing of reproductive activity of varanids in northern 
Australia is highly variable, with some species breeding during the 
wet season (Shine 1986) and others at different times during the dry 
season (Shine 1986; James et aL, 1992; King et aL, unpublished). 

DeBitter (1981) reported that copulation of V. timorensis occurred 
approximately 6 weeks before egglaying and that incubation took 
119-124 days. Eidenmuller (1986) reported an incubation period of 
119-126 days at 28± l’C, which is slightly higher than the mean air 
temperatures on Timor from May to September. Similar sized 
Australian varanids have incubation periods of approximately the 
same length as V. timorensis (Horn and Visser 1989). Incubation times 
would be shorter at a higher temperatures. 

A small male (total length=158 mm) which was captured on 23 
October 1990 was similar in size to the total lengths (140 to 152 mm) 
of 2 V. timorensis hatchlings reported by Behrmann (1981) and the 
163 to 174 mm (mean=169 mm) of 4 hatchlings reported by 
(Eidenmuller 1986). Young varanids grow very rapidly and the 
mean total length of the hatchlings reared by Eidenmuller (1986) 16 
to 23 days after hatching had increased to 196 mm. Assuming that 
incubation times and growth rates in the field are similar to those 
in captivity, this indicates that the egg from which the small male 
hatched was laid in early June. 

Table 2. Mean (±SE) SVL and gonad size, in mm, of 46 Varanus timorensis 


a. Males 


Month of collection 

n 

SVL 

Testis length 
xTestis width 

May 

10 

185.1±6.1 

118.7±30.8 


Sept.-Oct. 

17 

196.0±7.9 

48.6±13.0 


b. Females 

Month of collection 

n 

SVL 

Ovary length 
x Ovary width 

Diam. of 
largest follicle 

May 

5 

180.6±3.9 

11L3±31.9 

4.6±0.5 

Sept.-Oct. 

14 

18L3±5.1 

392±2L3 

2.3+0.9 
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DIMENSIONS OF THE PERENTIE (VARANUS QIQANTEUS) 
AND OTHER LARGE VARANIDS 


By DENNIS KING, 

cl o Western Australian Museum, Francis St, Perth, W.A.. 6000, 


and BRIAN GREEN, 

CSIRO Division of Wildlife and Ecology, Box 84, Lyneham, A.C.T. 

2602 


ABSTRACT 

The body mass and total length of 84 Varanus giganteus captured on Barrow 
Island, W.A, were determined. These were compared with published data on 
the dimensions of V. varius, V. salvator and V. komodoensis. The largest 
Australian monitor is V. giganteus, which is exceeded in body mass and total 
length by both V. salvatorand V. komodoensis. 


INTRODUCTION 

It is generally accepted that the Komodo dragon ( Varanus 
komodoensis) is the largest species in the Family Varanidae, and the 
largest extant lizard. However, reports on the relative sizes of other 
large varanids are somewhat vague and imprecise, as few actual 
measurements are provided to substantiate the estimated sizes of 
these species (Bustard 1970; Minton and Minton 1973; Cogger 1975; 
Storr 1980; Storr et aL 1983; Vernet 1984; Pianka 1986; Wilson and 
Knowles 1988; Greer 1989). 

The perentie (Varanus giganteus) is generally considered to be the 
largest lizard in Australia (Bellairs 1969; Bustard 1970; Cogger 1975; 
Storr 1980; Storr et aL 1983; Pianka 1986; Greer 1989), and is also 
implied to be second in size only to V. komodoensis (Storr et aL 1983). 
However, few measurements of the dimensions of V. giganteus have 
been reported (Greer 1989; Horn and Visser 1988; Mertens 1958; 
Pianka 1986; Storr 1980; Storr et aL 1983). 

While conducting research on aspects of the ecology and physiology 
of V. giganteus on Barrow Island, W.A. in March 1983 and january- 
February and March 1984 (Green et aL 1986; King et aL 1989), 84 
individuals of that species were captured. The body masses, snout- 
vent length (SVL), and total lengths (TL) of these animals were 
measured. 
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Figure L The SVL vs body mass of 84 Vg iganteus from Barrow Island 



Figure 2. The TL vs body mass of 84 V.giganieus from Barrow Island 


RESULTS 

The body masses of V.giganteus ranged from 0.15 to 11.70 kg (Figures 1 
and 2), SVL from 023 to 0.88 m (Figure 1) and TL from 0.59 to 1.96 m 
(Figure 2). The SVL’s of ten individuals, weighing from 6.30 to 11.70 
kg, were between 0.85 and 0.88 m, and the TL’s of eleven 
individuals, weighing between 7.35 and 11.70 kg, exceeded 1.90 m. 
Both SVL (Figure 1) and TL (Figure 2) appear to asymptote at weights 
of 6 to 8 kg. Further growth beyond approximately 1.90 m seems to 
be in added bulk rather than additional increase in length. 
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Figure 3. The tail length / SVL vs body mass of 84 Vgiganteusfrom Barrow Island 


The ratio of tail length to SVL in V.giganteus decreases with increase 
in size and age, from over 1.6:1 in some small specimens to values 
below 1.2:1 in some large animals (Figure 3). 


DISCUSSION 


Length 

Tail length is a dimension that is often of limited value in varanids 
as many individuals lose the tips of their tails at some stage, and the 
tail does not regenerate as it does in some other lizards. However, the 
approximate tail length (and ratio of tail length to SVL) of varanids 
can be determined by the difference between TL and SVL. 

Cogger (1975) has stated that the tail length of V.giganteus is 1.3 times 
the SVL, but this takes no account of changes in the relative 
proportions of body parts during growth. Likewise, Storr (1980) cited 
tail lengths in V. giganteus of between 1.47 and 1.92 times SVL in 
animals with SVL’s of 0.5 m or less. It appears that in both of these 
studies the relative body dimensions were biased towards young 
animals. 

The longest SVL and TL dimensions found in the present study are 
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greater than those previously reported for preserved or live 
specimens (Butler 1970; Horn and Visser 1988; Mertens 1958; Storr 
1980; Pianka 1986), although Mertens (1958) recorded a SVL of 0.91 m 
and a TL of 2.02 m for the mounted skin of the type specimen of V. 
giganteus. There have been unsubstantiated claims of V. giganteus 
reaching 2.4 m (Vernet 1984), 2.44 m (Bustard 1970), 2.5 m (Wilson 
and Knowles 1988) and 2.59 m (Minton and Minton 1973). 

The lace monitor or tree goanna (V. varius) is generally regarded as 
the second largest Australian varanid. The longest SVL and TL 
reported for V. varius by Weavers (1988) were 0.75 and 1.92 m 
respectively. An unsubstantiated TL of over 2.13 m has been 
reported for V. varius (Minton and Minton 1973). The ratio of tail 
length to SVL is greater in V varius than in V. giganteus, and the ratio 
does not appear to change with age (Weavers 1988). 

There are few published data on the dimensions of the water 
monitor (V. salvator) of southeast Asia The longest reported TL is 
2.36 m, with a SVL of 1.04 m (Flower 1896). Whitaker and Whitaker 
(1980) state that this species may reach a TL of 2.5 m, and Vernet 
(1984) suggests that it may reach a TL of 3 m, however these two 
reports do not provide accurate measures of dimensions. 

There have been claims that the TL of the arboreal varanid V. 
salvadorii of New Guinea exceeds 4 m. Schutze-Westrum (1972) 
claims that it reaches 4 m and possibly more, Auffenberg (1981) refers 
to a “probably exaggerated” newspaper report of a specimen with a 
TL exceeding 4.27 m, and Bustard (1970) refers to the species, which 
has an exceptionally long tail, reputedly exceeding a TL of 4.88 m. 
The greatest TL which has been measured for a living V. salvadorii is 
2.04 m, and is from an animal captive in the San Diego Zoo (Horn 
personal communication). 

The longest TL for a wild-caught V. komodoensis was 2.52 m 
(Auffenberg 1981), but there is a specimen in the Senckenberg 
Museum with a TL of 3.04 m (Mertens 1958), and a specimen 
acquired by the St. Louis Zoo was reported to be 3.09 m (Minton and 
Minton 1973). The tails of V. komodoensis are only slightly longer 
than their SVL's, however the tails of adults are proportionately 
shorter than those of juveniles (Auffenberg 1981). 

Body Mass 

The heaviest reported body mass for V.giganteus is 17 kg (Butler 1970). 
This is much heavier than any of the animals captured in the 
present study. It is also heavier than the maximum body mass of 
14.0 kg reported for V. varius by Weavers (1988), or the 13.9 kg 
reported by Khan (1969) for the V. salvator. However, V. salvator can 
reach a body mass of 18 kg (Whitaker and Whitaker 1980), and it 
may reach over 30 kg (Minton and Minton 1973 Green unpublished 
observation). The body mass has been determined for very few V. 
salvadorii and the greatest value known is 7.0 kg (Horn personal 
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communication). All of these values are well below the heaviest 
value of 54 kg reported for a wild V. komodoensis (Auffenberg 1981) 
or the 166 kg value reported for a Komodo dragon received by the St 
Louis Zoo (Minton and Minton 1973). 

The data presented here reinforce the claim that the perentie, (V. 
giganteus) is the largest Australian lizard in terms of length and body 
mass, while the lace monitor, V. varius is the second largest lizard in 
Australia. However, both of these Australian varanids are shorter 
and weigh less than either the Asian water monitor V.salvator or the 
Komodo dragon (V. komodoensis). The maximum length of V. 
salvadorii is uncertain, and no body mass measurements are available 
for specimens over 2.03 m. 
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FLOODS IN THE DESERT - HEAVY RAINS IN THE DRY 
REGIONS OF WESTERN AUSTRALIA 


By J. GENTILLI 

Department of Geography, University of Western Australia, 
Nedlands 6009 


LIMITS, AIMS AND METHODOLOGY 

The immense dry areas of Western Australia have only one general 
and well-known climatic characteristic in common, the scarcity and 
skewed distribution of their precipitation. Briefly, the distribution 
is strongly skewed because in every locality there are long periods 
with no rainfall at all, other periods with very little rain, and 
occasional days with very heavy downpours. In all other respects 
various parts of these dry areas (climatic subregions) have 
characteristics of their own, be they the diurnal and/or seasonal 
incidence of the scanty precipitation, the mode and intensity of its 
falls, the regime of daily and seasonal temperatures, the overall 
monthly, seasonal or annual moisture balance (Gentilli 1972). 
Regional slope and relief and local soils and landforms have a strong 
influence on the flow and storage of fallen rainwater, at times 
considerably extending the availability of moisture in space and 
time. 

In an arid environment, even the smallest amount of moisture can 
be very significant: there is real need of a study of the incidence and 
biological roles of dew, particularly near the western and northern 
margins of the desert. However, this paper is only concerned with 
heavy falls of rain, which are likely to cause some surface run-off, 
stream or even sheet flow, deep infiltration and local flooding. Dew 
and light rain keep alive plants and animals living on or near the 
surface, but heavy rains soak the soil, flood streambeds and lakes, 
and awaken seeds, eggs and individuals dormant well below the 
surface. 

For practical reasons, heavy rains have been defined here as those 
amounting to at least 100 mm in one month, implying heavy falls, 
mostly of great intensity, within only a few wet days. A rare error by 
default would occur if, say. a cyclone brought over 100 mm of rain 
divided between two successive months, neither of which might be 
counted. 

Figure 1 shows the position and names of the main rainfall stations 
used. If a station’s record was incomplete, it was supplemented with 
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Figure 1. Rainfall stations used, 300 and 600 m contours, rivers, main lakes (L) and 
boundaries of drainage regions. 


the record of a station near by. This was not possible in the case of 
some outlying stations, e.g. Glen Ayle, Earaheedy and Loma Glen. 
The contours of 300 and 600 metres are shown with dotted lines; 
they are particularly important in the Pilbara Region, where to a 
great extent they guide the drainage pattern. 

The great drainage regions are shown by dashed lines. The largest 
one (A, broadly corresponding to the Australian Water Resources 
Council’s ‘Indian Ocean’ Region) occupies the Pilbara Region plus 
the Murchison and Greenough catchments. It drains outwards 
[exoreic drainage, c/ Gentilli 1952b] to the Indian Ocean, but its 
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surface drainage is only occasional, depending on heavy showers 
from tropical cyclones in the hotter months and variable rain from 
epitropical cloud bands in the cooler months. The duration of run¬ 
off ranges from momentary on the upper slopes to almost 
permanent below the sediments on the main valley floor. Towards 
the south-west this region almost encloses a small subregion (B) with 
no surface drainage, between the Gascoyne and Murchison 
catchments and the coast near Shark Bay. The lower tracts of the 
Murchison and Greenough rivers (C) have a more reliable, seasonal 
drainage fed with rainwater by the extreme northward reach of 
mid-latitude frontal depressions (not studied here). 

The remainder of the area shown in Figure 1 corresponds 
approximately to the Australian Water Resources Council’s 
'Western Plateau’ drainage region, but shows interesting 
subdivisions. Its southernmost subregion (D) belongs to 
Woolnough’s ‘Salinaland’ (Clarke 1926); it has a multitude of salt 
‘lakes’ more like dry river beds, or dry confluences of rivers, some of 
which after very heavy rains may still occasionally overflow in a 
coordinated saline drainage pattern (cf van de Graaff et al, 1977) to 
reach the coast further south. Its central subregion (E) has few relict 
‘lakes’ and stream beds and vast expanses of dunes; such surface 
drainage as may occur after rare cyclones remains inland [areic 
drainage] and is truly ephemeral. Its northern subregion (F) 
corresponds to the Canning Basin and has no surface drainage at all, 
except for relict traces of a much wetter climatic phase (Wyrwoll et 
aL, 1986), along the subregion’s north-eastern margin, just outside 
the area shown in the map. 


THREE BASIC MECHANISMS: CYCLONE, NORTHWESTERLY 
FLOW AND PSEUDO-MONSOON 

Years ago it was suggested that a systematic and gradual series of 
studies of bioclimatic conditions in Western Australia was needed 
(Gentilli 1948, 1951). With regard to the contribution of heavy 
downpours to the arid regions of Western Australia three very 
different weather mechanisms are at play, namely tropical cyclones, 
monsoons and north-westerly epitropical flows, it should be noted 
that they all convey water from the sub-equatorial to the tropical 
latitudes. Their warm air can hold large amounts of water, hence 
the great intensity of the falls of rain they unload. Thunderstorms 
may also uplift large amounts of moisture locally, but the moisture 
that ‘feeds' them can only be brought by the mechanisms already 
mentioned. 

Towardstheirsouthernmarginsthearidregionsreceive‘winter’(more 
correctly, cool-semester) rains from weather fronts associated with 
mid-latitude depressions, but the intensity of the individual falls of 
rain and the monthly totals are quite moderate and would not 
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normally come within the scope of this study. Rare heavy falls (apart 
from local thunderstorms) are brought by stray cyclones or unusually 
deep northwesterly flows, and once or twice in a century (e.g. in 
February 1955) by very exceptional monsoonal transgressions. 

The spatial pattern of heavy episodic falls of rain due to tropical 
cyclones crossing normally dry land was studiedand mapped (Gentilli 
1961), with the gratifying sequel that from 1964-65 onwards tropical 
cyclones were regularly reviewed by the Bureau of Meteorology (1968 
ff.). Lower ocean surface temperatures normally preclude massive 

evaporation and the formation of tropical cyclones off the west coasts 
of other continents; Western Australia is unique in this respect (Gentilli 
1972a, 1991). The mean monthly rainfall brought by tropical cyclones, 
its percentage proportion of the monthly mean total rainfall, and the 
10-year and 20-year probable amounts in 24 hours and probable 
monthly totals have been mapped by Milton (1978). 

The term ‘pseudo-monsoon’ was first used when referring to 
monsoonal phenomena in Western Australia (Gentilli 1971, p. 84) 
because even at the peak of the monsoon season in January the average 
flow of air into the Kimberleys comes from the west or west-south¬ 
west, being shallow recycled' air from subtropical anticyclones. A 
recent detailed map of January resultant surface winds by Ramage 
(1984, p.622) confirms even more forcefully that the air that flows into 
the Kimberleys normally comes from the eastern edge of the Indian 
Ocean anticyclone, starting only a short distance offshore from the 
Perth coastline. The normal lack of a trans-equatorial connection in 
the westerly air flow into the Kimberleys was also confirmed by a later 
study of cloud formations by Matsumoto(1989).This peculiar weakness 
of the Australian monsoon explains why incursions of truly 
monsoonal air ove r the dry interior are so rare. The great ly strengthened 
southerly flow along the west coast across latitudes 30 and 29 S. 
accounts for the wind-prostrate growth of trees at Dongara and — 
regionally far more significant — the accentuation of drought along 
the west coast. 

An essay on aperiodic May rains (Gentilli 1972b) stressed the 
potentially great ecological implications of such rains; it was 
followed by a paper studying a rainfall storm of similar origin 
(Gentilli 1973) and by an analysis and explanation of some of these 
‘epitropical westerly jet advected storms' (Gentilli 1979), although it 
was already suspected that the term 'storms’ could not apply to the 
many cases in which there was a simple northwesterly flow without 
the clockwise bend which causes more uplift and heavier 
precipitation. A minute description of the phenomenon, called 
simply ‘the Australian cloud band’, appeared soon afterwards 
(Downey et aL 1981), followed by two thorough analytical and 
climatological studies (Tapp and Barrell 1984, and Kuhnel 1990). 
Satellite imagery is now regularly used in weather forecasting, and 
some TV weather bulletins show daily images of cloud patterns, 
among which these epitropical bands figure quite prominently. 
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NUMBER OF VERY WET MONTHS 
(DECEMBER - MAY) 

1900 - 1989 
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Figure 2. Number of very wet months, December to May semesters 1900-1989. 
HISTORICAL REVIEW 

Because of the sporadic occurrence of such heavy rains any short¬ 
term review could be badly affected by chance. On the other hand 
most rainfall records are of fairly recent date, and some stations have 
interrupted or truncated records. Where possible all records from 
1900 to 1989 have been used in the preparation of the maps 
presented here. 

Over this ninety-year span the total number of months in the 
December-May semester with 100 mm or more per month ranged 
from 165 at Broome (at the northern limit) to 11 at Billabalong and 
Wandina in the Murchison (Figure 2). The 'drought axis’ for very 
wet months runs NW-SE from Shark Bay. The total drought axis of 
the average rainfall map also begins at Shark Bay but (because of 
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winter westerly winds) runs WNW-ESE, passing well to the north 
of Kalgoorlie, eventually to reach the Nullarbor Plain. The diverging 
of the two rainfall axes means that at Wiluna the number of heavy 
December-May showers is about double that of Mount Magnet, 
which still has a slightly greater median rainfalL 
These heavy falls will now be examined month by month. Figure 3 
shows the very wet months of December, only known to have 
occurred north of the Onslow-Laverton diagonal. They are due to a 
broader band of monsoonal flow reaching a little south of Broome, 
or, rarely, to early tropical cyclones. In this latter case, the shape of 
the land surface becomes a significant factor, as shown by the 
increased frequencies at Nullagine, Marble Bar and Millstream, 



206 







whereas Mulga Downs, in a sheltered part of the Fortescue Valley, 
recorded only one very wet December in 90 years. 

In January (Figure 4) the monsoonal flow is better established. 
Tropical cyclones are less uncommon, and follow more broadly 
curved tracks which make them cross the coast somewhere between 
Port Fledland and Onslow. The highest frequency of wet Januaries 
(outside the monsoon-affected Kimberleys) is found on the NW- 
facing slopes and valleys of the Pilbara: Hamersley, Marble Bar, Mulga 
Downs, Bamboo Creek, with 25 or more wet Januaries each in the 90 
years. Localities downwind, no matter at what altitude, see such 
events as a rarity: 6 times at Ethel Creek, 5 times at Mundiwindi, 4 
times at Three Rivers. Inland from Onslow, in the absence of steep 



Figure 4. Number of very wee January months, 1900-1989. 
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slopes, rain from cyclones is carried much further, with Leonora 
and Laverton, for instance, over twice as distant downwind from 
the coast as Mundiwindi, having about the same number of very 
wet Januaries in the same 90 years [the Laverton record is 
incomplete and one can only estimate the total]. 

The pattern for February (Figure 5) is very similar to the January 
one, except for the fact that cyclonic tracte, nudged by persistent 
easterlies, describe a slightly wider curve around the coast. Heavy 
falls occur not only on the windward side of the highlands but also 
around them to the south: Ethel Creek had 17 very wet Februaries 
in the 90 years, Mundiwindi and Three Rivers 7 each. The belt of 
lowest frequencies, which passed north of Wiluna in January, 
crosses south of there in February. By March (Figure 6) it runs still 
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further south and curves through Mount Magnet. Cyclones are less 
frequent and their tracks are more irregular. 

Thus during the main cyclone season (December-March) over 90 
years, Mount Magnet registered 11 occasions with over 100 mm of 
rain in one month, Sandstone and Leonora 14 each — in a totally 
different category from the 85 similar occasions at Millstream, 75 at 
Hamersley or 70 at Nullagine. 

By comparison, heavy rains in April and May are rare (Figures 7 and 
8). In May, epitropical cloud bands carried by the ‘awakened’ 
subtropical jet stream are the main cause, as may be indicated by the 
slightly clockwise alignment of the frequency lines (tropical 
cyclones tend to follow slightly anticlockwise tracks, cf. Figures 4-6). 
The effect of highlands is negligible; the modest higher frequencies 
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are found on the coast, and might derive more from increased 
thermal contrast between the cooling land and the still-warm sea 
On the other hand, penetration inland is rather effective because of 
the greater height at which these cloud systems travel. Leonora and 
Laverton, for instance, experienced very wet April or May months 
6, and 5 or 6, times respectively in the 90 years, against 20 times at 
Mardie, 17 at Roebourne, 16 at both Onslow and Port Hedland. The 
amount of rain brought by these weather systems may be far less 
than is brought by tropical cyclones, but water will persist on the 
ground longer than in summer because of lower temperatures and 


210 









less evaporation. By June (Figure 9) the average point of impact had 
moved westwards some 300 km, towards Exmouth. 

SOME RECENT CLIMATIC FLUCTUATIONS 
The rarity of the climatic events studied above precludes any 
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normal application of precise statistical methods. They simply must 
be taken as they happen to come. 

A comparison between the 45-year periods 1900-44 and 1945-89 was 
almost pointless because the two periods were too long, thus hiding 
some very interesting shorter-term fluctuations. Comparisons 
between earlier periods had already been made (Gentilli 1952a and 
1971 p. 205) and so it was opted for a 1900-29 and 1960-89 
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comparison, i.e. between the earliest and latest ‘normal’ (i.e„ in 
climatological convention, 30-year) periods of this century available 
so far. 

The overall comparison (Figure 10) shows a noticeable recent 
increase in the number of very wet months, particularly at 
Millstream, Hamersley and Marble Bar. This, together with the 
decrease towards the west coast from Exmouth to Shark Bay, may 
be seen as due to an increased frequency of tropical cyclones striking 



Figure 10. Number of very wet December to May months, 1960-1989 minus 1900- 
1929. 
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Figure 11. Number of very wet December months, 1960-1989 minus 1900-1929. 

from the north-east. The main areas to benefit from this increase are 
the Pilbara and the adjoining part of the Northwest Division. 

A breakdown by shorter ‘seasons’ reveals more. The December 
pattern is hardly different in the two 30-year periods (Figure 11) 
except for a marked decrease of frequencies in the monsoon area. 
The slight increase in the Pilbara and interior is due to one cyclone 
in December 1988; Hamersley benefited but Midstream happened to 
be slightly 'shadowed' and registered good rains, but less than the 
100-mm threshold. 
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After separate examination it was deemed useful to combine the 
cyclones of January and February (Figure 12). The pattern of notable 
increases in the number of very wet months peaks at Millstream 
and Mount Florence and reaches north-eastwards to Marble Bar and 
probably Bamboo Creek. Frequencies decline rapidly south of the 
Pilbara highlands, but the prevalent south-eastward track of the 
recurved cyclones stands out very clearly through the central 
Northwest Division. Hardly any change is seen from Exmouth to 
Shark Bay and beyond. 

The frequencies of very wet months in March and April of the two 
30-year periods were mapped, but did not reveal any significant 
long-term change. 



Figure 12. Number of very wet January and February months, 1960-1989 minus 
1900-1929. 
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NUMBER OF VERY WET MONTHS 
MAY 1960-1989 MINUS 1900-1929 
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Figure 13. Number of very wet May months, 1960-1989. 

May (Figure 13) was of particular interest because the epitropical 
northwesterly flow is the main source of most of its heavy rains. 
There was a slight recent increase in the number of very wet 
months south-eastwards from Mardie inland, and on the coast 
between Port Hedland and Wallal, to the advantage of much of the 
Pilbara-Northwest Region, but this was more then offset by a clear 
decrease from Shark Bay inland to most of the upper Murchison 
basin. There was a very slight increase along the coast towards the 
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agricultural districts, possibly due to an increased (earlier?) 
frequency of mid-latitude depressions further south. 
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NATURALISED PLANTS ON THE SOUTHERN SLOPES OF 
THE WESTERN END OF THE HELENA VALLEY, WESTERN 

AUSTRALIA. 


By B.M.J. HUSSEY. 

Department of Conservation and Land Management. PO Box 104, 

Como, WA 6152. 


ABSTRACT 

The distribution and abundance of introduced flowering plants on the 
southern side of the Helena Valley where it cuts through the Darling 
Escarpment are described. Some comparison is made with naturalised floras 
elsewhere in the State. 


INTRODUCTION 

Western Australia has a rich and varied flora which developed in 
isolation for millions of years. Even the advent of Aboriginal Man 
some 40,000 years ago probably had little effect on the species 
composition of the flora as the Aboriginal people were hunters and 
gatherers rather than agriculturalists so probably moved very few 
plant species from place to place. However, the advent of European 
people from 1829 onwards had a dramatic effect on the flora. Not 
only did the new settlers bring their crops and ornamental plants 
but they also brought, often unknowingly, numerous other species, 
many of which have become naturalised to become part of the 
Western Australian flora. 

Long-settled areas and sites close to settlement usually show the 
greatest alteration in floristics due to the effect of introduced plants 
(Bridgewater and Backshall 1981). Parts of the Helena Valley have 
been alienated as freehold land since 1830 and subjected to landuses 
creating considerable disturbance - grazing, quarrying, rail transport, 
power and water pipeline construction - yet it stili retains excellent 
stands of native vegetation. This study looks at the extent of 
introduced plants in the south-western part of the Helena Valley, 
on the slopes of Gooseberry Hill. 


STUDY AREA 

The study location covers the south-western side of the Helena 
Valley, from the built-up area of Gooseberry Hill to the Helena 
River (excluding grazed paddocks) and from the picnic ground in 
the east to Ridge Hill Road and grazed paddocks in the west (see 
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... National Park 

Figure 1 Study area showing soil type 


Figure 1). It includes the area described by Rowley (1981) and Rowley 
and Brooker (1987). The picnic ground was chosen as the eastward 
end of this study area because upstream of this the river is still 
cutting into bedrock. It is only downstream of this point that 
alluvial terraces occur. 

As movement has taken place in Western Australia along the 
Darling Fault, the Helena River has incised a major valley into the 
Darling Plateau. Where it debouches into the Coastal Plain through 
the Darling Escarpment (the surface feature formed by erosion back 
of the fault scarp), the river bed is at 25m while Greenmount to the 
north is 209m and Gooseberry Hill to the south is 224m, a vertical 
change of 184m. The width of the valley is 4km between these two 
points. 

The geology of the area is described by Biggs and Wilde (1980). The 
Darling Plateau is the western margin of the archaean Yilgarn 
Shield, consisting of granitic rocks of about 2000my into which 
have been intruded somewhat younger dolerite dykes. ("Granite” is 
here used to cover various types of plutonic rocks.) The surface of 
the plateau has been Iateritised in relatively recent times (Tertiary). 
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Lateritic gravels and duricrust occur on the uplands, skeletal soils 
on the valley slopes (coarse and sandy over the granite or fine clayey 
red earths over the dolerite) and alluvium on the river terraces 
(Churchward and McArthur 1980). The vegetation lies within the 
Darling District of the South-west Botanical Province as defined by 
Beard (1981). 

The study area can be divided into three landform units 
(Churchward and McArthur 1980) with their own characteristic 
soils and vegetation types (Heddle and Loneragan 1980) - see Figure 1. 
The highest sites are occupied by lateritic upland of the “Dwellingup 
Unit” having duricrust on the ridges with gravel (or in some cases 
sandy) soils occupying depressions. The vegetation is an open forest 
of Jarrah, Eucalyptus marginata, and Marri, Eucalyptus calophylla, with a 
heath understorey. In the study area, the suburb of Gooseberry Hill 
occupies this landform type. 

At the edges of the plateau, the duricrust of massive laterite breaks 
away to form a tumbled scree of lateritic boulders decreasing in size 
down the valley slope. The slopes are Churchward and McArthur's 
“Darling Scarp" unit of steep slopes with shallow red and yellow 
earths and much rock outcrop. The surface is occupied by exposed 
weathered and unweathered materials. The vegetation is a low open 
forest of Wandoo, Eucalyptus wandoo, and Marri over heath. 

The Helena River lies within the “Swan Unit”, having alluvial 
terraces of red earths and duplex soils which support a forest of 
Flooded Gum, Eucalyptus rudis, and Paperbark, Melaleuca 
rhaphiophylla, over a dense thicket. 

Land Use 

Aboriginal people certainly lived in Helena Valley, probably 
concentrating their activities on the river. It is believed that the 
mythical serpent, Wagyl, moved down the valley during the 
dreamtime and the river lies in the track he made. 

European settlers very soon moved into the area and Helena 
Location 20a, which covered most of the study site from The Knoll 
to the river - as well as west to Guildford and a considerable distance 
east - was first allocated in 1830. The block was used for grazing and 
it is reported that horses (including police horses on agistment) and 
cattle were being run on it at the turn of the century (Quicke, 1979). 
A house was built at what is now the picnic ground but this was 
destroyed by fire in 1957. Grazing continued on the lower slopes of 
the valley, sheep being pastured there until 1975. 

Thomas Statham established a quarry near Ridge Hill Road in 1894 
from which blue metal for roadworks was quarried. It was 
connected to the Upper Darling Range Railway in 1906. This 
ingenious track reached Kalamunda by dint of pushing and pulling 
up the Zigzag. The railway alignment is now occupied by a road, and 
the railway land by the Gooseberry Hill National Park. Motor racing 
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Figure 2 Study area showing land ownership 

hill climbs are occasionally held on it. Statham’s Quarry, now no 
longer operative, gets heavy recreational use as a rock climbing and 
abseiling training ground. 

Much of the study area is zoned Regional Open Space under the 
Metropolitan Region Planning Scheme, but some is still in private 
ownership (see Figure 2). 

The area is popular for recreation, with picnicking and 
bushwalking most favoured. Horse riding is frequent, and a marked 
trail has been delineated. The use of mountain bikes is increasing 
rapidly. Motorised recreation includes, besides the standard 4WD 
vehicles, trail bikes and all-terrain cycles. This has been regulated to 
some extent by the placing of locked gates on management tracks. 

Illegal activities also occur. Rubbish, stolen vehicles and unwanted 
pets are dumped, while plants and rocks are removed. Fires are 
frequently started by carelessness or deliberate arson. Woodcutting 
has probably occurred in the past, but there is so little timber left 
now that its removal is not a problem. 
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Disease 

In 1979 it was noted that Macrozamia riedlei plants in the gully 
opposite Lot 363 (Banksia Gully) were dying, probably from 
Phytophthora cinnamomi brought in by a vehicle which had carried 
persons who dug up several large Zamias and Blackboys. The 
infection spread along a track which became popular for the first 
couple of years after the fire in 1985, reaching a pocket of Bull 
Banksia, Banksia grandis. The last Banksia died in 1988. It is possible 
that soil infested with this pathogen also occurs elsewhere within 
the study area. 


METHOD 

The author has used the Helena Valley for recreation since 1972, and 
made opportunistic records of the occurrence of plant species since 
that time. In 1983, after moving to a block which abuts the Helena 
River just to the north of the study area, the observations increased 
in scope and frequency. In 1988, a programme of systematically 
recording the location and flowering time of all species in the study 
area was commenced, and continued with monthly records 
through 1989 and 1990. Voucher specimens of all plants not 
recorded in Marchant et al. (1987) have been deposited in the 
Western Australian Herbarium. 


RESULTS AND DISCUSSION 

During this study, 128 introduced plants have been recorded for the 
area (see Appendix 1). In addition there are 426 native plants, a 
combined total for the area of 554. Considering the small size of the 
area, (approximately 5 sq. km) this is a relatively large number of 
species, approximately 25% of the 2057 species recorded for the 
Perth region (covering 10,500 sq. km) by Marchant et aL (1987). The 
percentage of aliens is, however, at 23.5%, very similar to that 
recorded for the region as a whole (25% - 547 species), which is 
considerably higher than the state figure (some 10%). 

This reflects the highly disturbed nature of parts of the study 
region. The quarry, including the workings, embankments, tailings 
dumps, abandoned buildings and access tracks, has an understorey 
composed almost entirely of introduced plants, although the 
Flooded Gums which form the dominant layer impart an aura of 
spurious naturalness to the scene. This type of community is similar 
in form to that recorded for Tuart Woodland at Star Swamp by Bell 
et al. (1979) and prognosticated as a possible future for much of 
Western Australia's woodland areas by Bridgewater and Backshall 
(1981). On the lower slopes of the valley, grazing has eliminated 
much of the shrub layer, which, in the 15 years since its cessation, 
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Figure 3 Region of origin of introduced plants in study area 


has not yet fully returned. (A very simialar percentage and suite of 
exotics was recorded by Aplin et al (1983) from an abandoned farm 
in the eastern Darling Range.) The river alluvium has been 
disturbed by various factors, not least being the fact that the river, 
with two water supply dams upstream, now has a highly artificial 
pattern of flow. Tracks and firebreaks form lines of disturbance 
ramifying across the area and in all cases they are fringed by 
introduced plants which are gradually invading the adjoining 
undisturbed bush. The picnic ground, once the site of a house, has 
recently been rehabilitated by deep ripping and planting with a 
number of species, some of which are exotic. 

These 128 introduced plants are mostly from Eurasia and South 
Africa (see Figure 3). In life form, the majority of the species are 
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Figure 4 Life form of introduced plants in study area 
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annuals or perennial herbs (chiefly grasses) But a significant number 
are bulbous (see Figure 4). The majority of annuals are from Eurasia, 
of bulbous from South Africa, while the perennial herbs come from 
both Eurasia and South Africa. Keighery (1989) reported on 
introduced plants in Banksia woodlands in the Perth Region. He 
recorded 120 naturalised species which, in origin, were very similar 
to Gooseberry Hill, however the woodlands demonstrated more 
bulbous plants and considerably fewer perennial herbs. This reflects 
the greater range of perennial grasses able to establish in the heavier 
soils of the Darling Scarp. 

Although 23.5% of the flora on Gooseberry Hill is introduced, a very 
much smaller suite of species have established themselves as an 
integral part of the flora in undisturbed areas. Only 24 plants can be 
so considered (see Table 1). Of these, 12 are from South Africa, 11 from 
Europe and one from South America. There are nine bulbous 
species, all from South Africa, while the rest are annuals. The 
bulbous or geophyte life form represents an almost empty niche in 
the Western Australian ecosystem, while annuals fit well into the 
ephemeral flowering after a fire. Fire frequency on Gooseberry Hill 
is high - parts have been burnt 5 times in the last 14 years (M. 


Table 2. Plants fully naturalised as part of the undisturbed flora. 


Name 


Origin 


Life Form 

South Africa Europe 

America 

Annual 

Bulbous 

Aira caryophyllea 


X 


X 


Arctotheca calendula 

X 



X 


Babiana disticha 

X 




X 

Bella rdia trixago 


X 


X 


Briza maxima 


X 


X 


Briza minor 


X 


X 


Conyza albida 



X 

X 


Filago gallica 


X 


X 


Galium divaricatum 


X 


X 


Gladiolus cayophy llaceus 

X 




X 

Gladiolus undulatus 

X 




X 

Hesperantha falcata 

X 




X 

Homeria flaccida 

X 




X 

Hypochaeris glabra 


X 


X 


Linum trigynum 


X 


X 


Monadenia bracteata 

X 




X 

Monopsis simplex 

X 



X 


Orobanche minor 


X 


X 


Parentucellia viscosa 


X 


X 


Polypogon monspeliensis 


X 


X 


Romulea rosea 

X 




X 

Ursina anthemoides 

X 



X 


Watsonia bulbilifera 

X 




X 

Watsonia meriana 

X 




X 

TOTAL 24 

1 

2 

1 

1 

1 

1 

5 

9 
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Brooker, pers. comm.) - which favours the persistence of the annual 
flora, even if the seeds themselves are not particularly long-lived. In 
addition, constant disturbance along the tracks maintains a 
population through years when the shrub cover closes over. 

The plant which represents the greatest threat to the integrity of 
the Gooseberry Hill ecosystem is Baboon Flower, Babiana disticha . 
This plant is found all along Chocolate Creek and is increasing in 
area noticeably every year. It forms multiple corms along the stem 
and numerous light seeds which are easily dispersed by wind. In the 
upper reaches of the creek, Baboon Flower dominates the 
understorey both in the open and in deep shade. It completely takes 
over Borya swards on granite outcrops, occupying the same niche as 
orchids, sundews and liliaceous plants such as Milkmaids, Burchardia 
umbellata. All have become scarce in, or have disappeared from, this 
region. 

Ways of Introduction 

Since European settlement there are a number of ways in which 
plants may have been introduced to Gooseberry Hill (see Table 2). 
All of them probably occurred at some time, and contributed to the 
present introduced flora 

Many plants undoubtedly owe their introduction to domestic 
stock. When it was being used as pasture, seed of such plants as 
Subterranean Clover, Trifolium subterraneum and Annual Ryegrass, 
Lolium rigidum, could have been deliberately spread. Alternatively, 
hay brought in to feed the stock could have been the source of this 
or other seed. In a neighbouring paddock, Eragrostis cillianensis 
appeared in the year following a change of hay supplier. The 
previous supplier had been dropped because of seeds of Doublegee, 
Emex australis in his bales. Patterson's Curse, Echiutn plantagineum, and 
Cape Tulip, Homeria flaccida, could have been brought in like this. 
Animals may spread plants when viable seeds are voided in their 
droppings. Every year Wild Oats, Avena fatua, germinate along the 
tracks from horse droppings. Fruits such as those of Barley Grass, 
Hordeum leporinum, may be carried on the coats of stock. 

Plants with succulent fruits may be spread by birds, who eat the 
fruit and void the seed in their droppings. Magpies have been 
observed eating the berries of Black Nightshade, Solarium nigrum, 


Table2^Ways in which plants may be introduced by human agency (adapted f rom 
L Sown as pasture or crop 

2 Contamination in hay or other animal feed stuffs 

3. Carried by animals, internally or externally 

4. Movement of machinery and soil 

5. Dumping of refuse 

6. Deliberate introduction as garden plants 

7. Deliberate introduction for rehabilitation purposes 
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and Silvereyes eat Bridle Creeper, Asparagus asparagoides. Blackberries, 
Rubus aff. selmeri, are eaten by many different birds. In the adjoining 
paddocks, Galahs congregate in late summer to feed on the seeds of 
Pigweed, Portulacca oleracea, and Wireweed, Polygonum aviculare, but 
they have not been observed foraging in the study area so it is 
unlikely that they are spreading seeds there. 

The movement of machinery and soil, especially during track 
construction and maintainance, is a very important method of 
plant introduction and distribution through an area. The disturbed 
areas so created provide a site which is quickly colonised by weeds or 
by native plants that relish the same pioneering niche. African 
Lovegrass, Eragrostis curvula, and Stinkwort, Dittrichia graveolens, are 
typical of this type of plant. Their seeds can be blown by wincL or 
actually carried by machine. For example, up to and including the 
summer of 1988, Stinkwort grew in two small populations, totalling 
no more than 40m in extent, along a ridgeline track which is central 
to the study area. In May 1989, just after the plants had finished 
seeding, the track was extensively upgraded, involving a doubling 
in width. In the summer of 1990, Stinkwort grew along the entire 
lkm length of track. Machinery also moves corms, such as those of 
Pink Woodsorrel, Oxalis glabra. 

Track edges provide disturbance opportunities for Australian 
plants also. In some areas these consist of fire annuals such as 
Flannel Flower, Actinotus leucocephalus, and Podolepis lessonii but in 
many sites, especially on heavier soil, perennial grasses predominate. 
Clustered Lovegrass, Eragrostis elongata, and Silkyheads, Cymbopogon 
obtectus, have appeared and increased in abundance along Helena 
Valley Road since material was imported in 1987 to upgrade the 
road. 

Refuse dumping may introduce plants. One certain example in the 
study area is provided by Pretty Betsy, Centranthus macrosiphon, 
which exists in a small population along Helena Valley Road. It first 
appeared in 1988, adjacent to burst bags containing houshold and 
garden rubbish. The attractive, brilliant scarlet Sparaxis sp. which 
also came up at the same site, have since been removed, presumably 
to be returned to a garden. In January 1990, a large pile of cut stems 
of an euphorbiacous shrub was dumped on the bank of the Helena 
River. They have taken root and are growing vigorously. 

Deliberate introduction occurs at the house site and the quarry, 
where plants grown for beauty or utility still survive. Some have 
not spread, for example a Radiata Pine, Pinus radiata, at the house site 
and Almonds at the quarry, so that these can not be said to be truly 
naturalised. Others, such as Jonquils, Narcissus tazetta and Easter 
Lilies, Amaryllis belladonna, increase slowly by division of bulbs, but 
are removed by visitors seeking garden plants, so that there is a net 
decrease. Yet other plants increase slowly without spreading very 
far, such as Cape Lilac, M elia azedarach and Periwinkle, Vinca major. 
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However, many plants originally brought to the State as garden 
plants have escaped and become truly naturalised. In the study area, 
all 10 species of South African Iridaceae fall into this category. In 
some cases their point of introduction can be traced to a 
horticultural enterprise on a block abutting the study area to the 
north, which was established in 1920 to grow flowers for the Perth 
market. The main crop was roses, but rows of four species of 
Watsonia were also planted. There were also several rows of the 
attractive grass Natal Redtop, Rhynchelytrum repens, to act as a “filler” 
behind the bunches. Ail have since naturalised. The nurseryman 
lamented sadly that he wished he had never brought them in (C. 
Rhodes pers. comm.). 

More recently, bare ground at the picnic area was rehabilited by 
ripping, seeding and planting. The introduced Rat's Tail Grass, 
Sporobolus indicus, and the native Small St John’s Wort, Hypericum 
gramineum, appeared in considerable numbers after this event. The 
seed mix contained plants not native to the area, such as Acacia 
aphylla , and four species of Acacia from eastern Australia were 
planted. 

Notwithstanding all the above, the method of introduction of some 
plants remains conjecture. How did seeds of Cicendia filiformis get 
here, for example? By wind, as suggested by Keighery (1978)? 
However, this tiny plant is found in quite isolated swamps, such as 
the ones on Lot 24, Avon Location 1831, near Bolgart (B.M.J. Hussey, 
unpublished report) so perhaps mud on the feet of birds is possible. 

Establishment 

Not only must it arrive on Gooseberry HilL but, to be considered 
naturalised, a plant must be able to survive and reproduce. Plants 
which are able to do so sucessfully often have a number of 
characteristics in common (see Table 3). 

On Gooseberry Hill, many of the introduced plants exhibit a 
combination of points 1-6 and are able to colonise disturbed ground. 
Thus, they are pioneers of the secondary succession caused by that 
disturbance. In Western Australian conditions, there must always 
have been small areas of local disturbance caused by such events as 
floods or tornados, but the most common disturbance factor is fire. 

Table 3. Characteristics of successful introduced plantson Gooseberry Hill (adapted 
from Hill, 1977) 

1 High output of seeds/ propagules in favourable conditions 

2 At least some output of seeds/propagules even in poor conditions 

3 Seed production begins after only a short period of vegetative growth and 
continues for a long period 

4 Considera ble longevity of seeds in soil 

5 No special environmental requirements for germination 

6 Rapid seedling growth and establishment 

7 Ability to reproduce vegetatively 

8 Strong competitive ability. 
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Periodic fires totally remove the canopy and for a few years a whole 
suite of disturbance opportunists flourish. 

These include, on Gooseberry Hill, plants from the family Apiaceae, 
for example Flannel Flower, Actinotus leucocephalus, and Rottnest 
Daisy, Trachymene coerulea, annual grasses such as Stipa flavescens, and 
composites such as A steridea pulvurilenta, Podolepis lessonii and 
Quinetia urvillei These dominate the scene in the year following the 
fire, but as the shrub species resprout and so close the canopy they 
decrease in frequency and fail to appear. Their life history records a 
massive response to the disturbance event, followed by a rapid 
descent into eclipse until the next disturbance. Firebreak grading is 
an event to which such plants respond positively with germination 
and growth, Podolepis lessonii, for example, being very common in 
such situations. 

Many introduced annuals have a similar response to disturbance, 
and fit easily into the community. Slender Cudweed, Fillago gallica, 
and Ursina anthemoides are outstanding examples. 

Other introduced plants, however, show survival strategies which 
help them to outcompete other plants and so come to dominate the 
community. The most important of these are (a) having a rosette of 
leaves and (b) having a summer growth habit 

Basal rosettes shown by such plants as Flatweed, Hypochaeris glabra, 
and Paterson's Curse, Echium plantagineum, are able to supress 
surrounding plant growth and thus maximise the exclusive space 
available for water and nutrient extraction. 

Few plants native to Gooseberry Hill grow actively during summer, 
but a number of introduced plants do so, notably the perennial 
tussock grasses African Lovegrass, Eragrostis curvula, and Natal 
Redtop, Rhynchelytrum repens. These utilise summer rainfall to grow 
and flower when there is little other competition. Though native 
tussock grasses do exist, for example Greybeard Grass, Amphipogon 
strictus, the Wallaby Grasses, Danthonia spp. and Foxtail Mulga Grass, 
Neurachne allopecuroidea, they are smaller, winter-growing plants 
with a less extensive root system. Where they occur together, they 
are being outcompeted and replaced by the introduced species. 
Additionally, the native tussock grasses are preferentially grazed by 
kangaroos, especially during the summer months. 

Frequent fires also favour the introduced tussock grasses over the 
native ones. All the fires since 1976 have occurred in late spring or, 
most often, in summer (M. Brooker, pers. comm.). The introduced 
grasses shoot rapidly from the base after the fire, and, given good 
rains, will set abundant seed by early winter. This is blown into bare 
areas and germinates immediately to flower by spring. The native 
grasses do shoot after the fire, but do not flower until the following 
spring. Their seedlings, too, are slower to reach reproductive 
maturity. Neurachne takes two years to go from seedling to setting 
seed, whereas Rhynchelytrum can do this in four months. 
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Management 

Despite the high number of introduced plants occurring in the 
study area, most are confined to severely disturbed areas and are 
only very slowly invading undisturbed bush. Management should 
aim to limit disturbance by decreasing fire frequency and not 
creating any more tracks. When a fire occurs, the temptation to 
send a grader in to clear a line in front of it should be resisted. 
Instead, the current arrangement of strategic firebreaks should 
continue to be maintained and, as an extra, kept relatively weed- 
free by careful herbicide application twice a year. 

Various agencies periodically spray the Brambles on the banks of 
the Helena River, while Watsonias are occasionally attacked 
wherever they occur. In both cases high initial kill is achieved but, 
so far, follow-up spraying has not been consistent enough to achieve 
total eradication. The programme needs also to include the seeding 
in of suitable local native species to fill the space left by the dying 
weeds, otherwise it is most likely that it will simply be reinvaded by 
other weeds. This is in fact occurring along Helena Valley Road 
where a Watsonia spraying campaign was carried out in 1989. 

Plants that could become weeds should not be introduced, and in 
this respect the choice of species planted in the rehabilitated picnic 
ground is unfortunate. It is not too late to replace them with more 
suitable species. 

Gooseberry Hill is an important area of natural vegetation. It 
provides a transect of Darling Scarp flora from the lateritic plateau 
to the river alluvium, uninterrupted by urban development, a 
sequence which is now rare elsewhere. In addition it has been the 
scene of several studies such as those done by Rowley (1981, 1987), 
and consequently its floristics and vertebrate dynamics are 
relatively well understood. It has a lot of potential for use as a field 
study area at all levels of education from primary to post-graduate, 
as well as being easily accessible to the majority of educational 
institutions in the State. However, while much of the lateritic 
upland the study area remains in private ownership its integrity is 
in doubt. Given the importance of the area, it would be appropriate 
for the Government to purchase undeveloped land for either Public 
Open Space or National Park. 

Its very closeness to Perth could lead to inappropriate levels and 
kinds of public use which could cause environmental degradation. 
One such use would be an increase in spectator numbers at hill 
climbs up the Zig Zag, or an increase in the frequency of these 
events. The bodies responsible for managing the area should make 
preservation and maintenance of the natural ecosystem their 
priority aim. 
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APPENDIX 1 

A descriptive catalogue of all introduced species in the Helena Valley 
study site. The arrangement follows Marchant et al. (1987). 

FUMARIACEAE 

Fumaria capreolata White Fumitory. Common in damp shady sites in 
disturbed areas such as the quarry and on alluvial soil along the river. 
Occurs along the edges of the Zig Zag. Very occasional on the wetter, 
shady side of granite outcrops. Native to Europe. 

Fumaria officinalis Fumitory. Occasional in disturbed sites in alluvial 
soil along the Tiver. Native to Europe. 

PHYTOLACCACEAE 

Phytolacca octandra Inkweed. A single plant occurs on a targe rock 
adjacent to a track in the centre of the area and another appeared on 
river alluvium in 1989 in an area previously covered by Watsonia. The 
plant occurs in paddocks adjoining the study area Native to tropical 
America 

CARYOPHYLLACEAE 

Cerastium glomeratum Mouse-ear Chickweed. Sporadic in loose 
disturbed track edges after grading. Native to Europe. 
Petrorhagiavelutina Carnation Weed. Few small populations in winter- 
damp places, for example on the track side of granite outcrops. Native 
to the Mediterranean. 

Polycarpontetraphyllum Fourleaf Allseed. Sporadic in loose, disturbed 
track edges after grading. Native to the Mediterranean. 

Silene gallica French Catchf ly. Common along track edges on valley 
slopes. Native to Europe 

Spergula arvensis Com Spurrey. Occasional on open ground at the 
quarry. Native to Europe. 

POLYGONACEAE 

Polygonum aviculare Wireweed. Occasional along Helena Valley Road 
and common on the picnic ground. Also common on the formed track 
leading eastwards from the picnic area and in the adjoining orchards 
and paddocks. A cosmopolitan weed. 

Rumex acetosella Sheep's Sorrel. Occurs at the quarry and recently a 
dense population has become established at the picnic ground. 
Increasing rapidly. Native to Europe. 

Rumex crispus Curled Dock. Occurs at the picnic ground, the quarry 
and occasional along the river. Common in adjoining paddocks and 
orchards. Native to Europe. 

BRASSICACEAE 

Brassica tournefortii Turnip. Occasional along tracks and disturbed 
areas lowinthelandscape.Doesnotpersist.Nativetothe Mediterranean. 

Raphanusraphanistrum Wild Radish. Common along track edges at the 
Zig Zag. Occasional elsewhere. Native to Europe. 
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PRIMULACEAE 

A nagallis arvensis Pimpernel. Common on disturbed ground and 
along tracks on all soil types in the area. Blue Pimpernel, var. caerulea, 
is more common than Scarlet Pimpernel, var. arvensis, but both occur. 
Native to Europe. 

ROSACEAE 

Rosa sp. Wild Rose. A large patch of pink climbing rose occurs on the 
western side of Quarry Creek. Native of Europe. 

R ubus af f. selmeri Bramble. Occurs along the banks of the Helena River 
and Quarry Creek. Willestablishonallareasof alluvial soil if permitted. 
Subject to repeated eradication campaigns using various herbicides. 
Native of north-west Europe. 

MIMOSACEAE 

Acaciaspp. In 1987,a large areaof the PicnicGround was “rehabilitated” 
by ripping and tree planting. The followingexotic wattles were planted 
and it will be interesting to see if they naturalise. Acacia dealbata Acacia 
longifolia Acacia mearnsii Acacia podalyriaefolia 

One plant of Acacia podalyriaefoliaoccurs on a steep granite outcrop on 
the south-trending tributary of Chocolate Creek. 

PAPILIONACEAE 

Cytisus proliferus Tagasaste. A number of bushes established along the 
Zigzag. Native to the Canary Islands. 

Lotus august issimus NarrowleafBirdsfootTrefoil.Small populations on 
the lower slopes of the valley where past grazing has left grassy swards. 
Native to Europe. 

Lotus suaveolens Hairy BirdsfootTrefoiLOccasional on lower slopes in 
grassy swards. Also occurs as part of the annual flora on granite 
outcrops close to disturbed areas such as tracks. Native to Europe. 
Lupinusangustifolium New Zealand Blue Lupin.Commonat the quarry 
and alongside the Zig Zag. Occasional along tracks low in the landscape. 
Native to the Mediterranean. 

Lupinus cosentinii WA Blue Lupin. Common at the quarry and along 
the Zig Zag. Native to the Mediterranean. 

M edicagopolymorpha Burr MedicOccasionalplantsin disturbed ground 
at the quarry and along the Zig Zag. Native to the Mediterranean. 

Trifolium angustifolium Narrowleaf Clover. Occurs alongside tracks 
and other disturbed areas on laterite and granite soiL Very common at 
the quarry. Native to the Mediterranean. 

Trifoliumarvense Hare's Foot Clover. Occurs in small, dense popu lations 
alongside tracks on laterite or granite soil. Native to Europe, Asia and 
North Africa. 

Trifolium campestre Hop Trefoil. Occasional alongside tracks or in 
disturbed sites throughout the area. Native to Europe. 

Trifolium dubium Suckling Clover. Occasional along tracks and in 
disturbed areas. Native to Europe. 
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Trifolium glomeratum Cluster Clover. Occasional alongside tracks on 
laterite soil and at the quarry. Native to Europe. 

Trifolium repens White Clover. Common at the quarry and small 
populations persist on previously grazed areas low in the landscape. 
Native to Europe. 

Trifolium subte rraneum Sub terr an ean Clover. Occurs at the quarry and 
throughout previously grazed areas where there are no remaining 
shrubs. Native to the Mediterranean. 

Vicia sativa Common Vetch. A few populations along the Zig Zag. 
Native to Europe. 

MYRTACEAE 

Leptospermum laevigatum Victorian Teatree. Five bushes grow where 
the track from the quarry enters Ridge Hill Road. Native to the Eastern 
States. 

EUPHORB1ACEAE 

Euphorbia peplus Petty Spurge. Occurs on clay soil in deep shade. Found 
at the quarry and along the Helena River. Native to Europe and Asia 

Ricinus communis Castor Oil. A compact, dense stand on the northern 
boundary of the disturbed area below the quarry. Increasing. Native to 
India and tropical Africa 

LINACEAE 

Linum trigynum French Flax. Widespread and abundant on granite 
soil, along tracks and as part of the annual flora in disturbed areas. 
Especially prominent in the season after a fire. Native to Europe. 

MEL1ACEAE 

Melia azedarach Cape Lilac. Small populations occur at the house site 
in the picnic groundandon the northern boundary of the quarry area. 
Native to Asia and northern Australia. 

OXAL1DACEAE 

Oxalis corniculata Yellow WoodsorreL Occasional on lateritic and 
alluvial soiL Cosmopolitan. 

Oxalis glabra Pink WoodsorreL Small populations along the edges of 
tracks and frequently-disturbed areas. Increasing. Native to South 
Africa. 

Oxalis pes-caprae Soursop. Common on disturbed alluvial soil. Native 
to South Africa. 

GERANIACEAE 

Erodium botrys Long Storksbill. Common along tracks and among 
grass swards. Native to the Mediterranean. 

AP1ACEAE 

Foeniculum vulgare Fennel. Occasional in disturbed areas on alluvial 
soil. Native to Europe. 
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GENTIAN ACEAE 

Centaurium erythraea Century. Common along tracks on granite soil. 
Plants also occur in open areas among heath alongside the tracks. 
Native to Europe. 

Cicendia filiformis Slender Cicendia. Occasional small populations in 
winter-wet clay soil on valley slopes. Native to Europe, North Africa 
and Asia. 

APOCYNACEAE 

Vinca major Periwinkle. Population growing with Brambles in the 
disturbed area on the western side of Quarry Creek. Native to the 
Mediterranean. 

ASCLEP1ADACEAE 

Gomphocarpus fruit icosus Milkweed Individual plants occur on alluvial 
soil and alongside tracks low in the landscape. Rapid coloniser of such 
soils after disturbance. Native to North America. 

SOLANACEAE 

Solanum nigrum Black Nightshade. Common in disturbed sites. 
Increasing. Native to Europe. 

Solanum sodomeum Apple of Sodom. Occasional plants occur in the 
quarry area. Native to South Africa and the Mediterranean. 

BORAG IN ACEAE 

Echium plantagineum Patterson’s Curse. Common at the quarry and 
along the Zig Zag. Two large, dense populations and scattered 
individuals occur among the grassed swards in grazed areas. Increasing, 
especially along tracks after maintenance.Native to the Mediterranean. 

LAMIACEAE 

Stachys arvensis Stagger Weed. Common on disturbed soil. Native to 
Europe. 

PLANT AGIN ACEAE 

Plantago lanceolata Ribwort Plantain. Occasional on disturbed alluvial 
soil. Large population at the quarry. Increasing. Native to Europe and 
Asia. 

SCROPHULAR1ACEAE 

Bellardia trixago White Bartsia. Patchy, but common where it occurs, 
on granite soil in mid-slope. Native to the Mediterranean. 

Kickxia spuria Fluellen. Common in disturbed areas on alluvial soil, 
occasional on granite soil low in the landscape. Native to Europe and 
western Asia. 

Misopatesorontium Lesser Snapdragon.Common along the ZigZag and 
occasional along other tracks on granite or alluvial soiL Native to 
western Asia. 
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Parentucellia viscosa Sticky Bartsia. Occasional among open heath on 
granite rubble soiL Native to western Europe. 

Verbascum virgatum Mullein. Occurs along the embankments at the 
quarry, and forms a dense stand in one area of the northern firebreak:. 
Native to Europe and western Asia. 


OROBANCHACEAE 

Orobanche minor Lesser Broomrape. Several widespread populations 
occur, usually close to tracks, on granite soiL Native to Europe. 


LOBELIACEAE 

Monopsis simplex. Common in winter-wet sites, mostly on clay soil, on 
valley slopes. Native to South Africa 

RUBIACEAE 

Galium divaricatum Goosegrass. Common on winter-wet soils, among 
Borya swards or on clay under Wandoo, always in open sites. Native to 
the Mediterranean. 


VALER1ANACEAE 

Centranthus macrosiphon Pretty Betsy. Small population alongside 
Helena Valley Road in alluvial soil. First noted in 1988, adjacent to pile 
of dumped garden refuse. Native to Europe. 

ASTERACEAE 

Arctotheca calendula Capeweed. Common along all tracks, especially 
after grading.Occurs in all disturbed areas. Appears among regenerating 
heath after fire. Often associated with rabbit dung piles. Native to 
South Africa. 

Aster subulatus Bushy Starwort. Occasional but increasing in damp 
sites at the picnic ground and quarry. Native to North America. 

Conyza albida Tall Fleabane. Common along the Zigzag and quarry 
embankments.Occasionalalongdisturbedtrackedgesandincreasingly 
in the bush alongside these sites. Also quite common on the silt banks 
left in drying ephemeral creeks. Native to South America. 

Conyza bonariensis Flaxleaf Fleabane. Grows In the picnic ground and 
occasional along tracks low in the landscape. Native to South America. 
Crepisfoetida Foetid Hawksbeard. Occasional on granite soil usually 
winter-wet, associated with tracks and disturbance. Native of Europe. 
Dittrichiagraveolens Stinkwort. Common and increasing in disturbed 
soil alongside tracks. Native of Southern Europe. 

Filagogallica Narrow-leaved Cudweed. Along tracks on granite soil 
and a significant component of the ephemera appearing on such soils 
immediately after a bushfire. Prefers an open site. Native of Europe. 
Hypochaeris glabra Flatweed. Common and increasing on all soils. 
Occurs not only in disturbed areas but throughout the area, being 
especially obvious when it is relatively open aftera bushfire. Native of 
Europe. 
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Osteospermun clandestinum Stinking Roger. Occasional along the Zig 
Zag. Native of South Africa. 

Pseudognaphalium luteoalbum Jersey Cudweed. Common at the quarry 
and occasional in disturbed sites elsewhere. Cosmopolitan. 

Sonchusasper RoughSowthistle. Uncommon. Anoccasional plant seen 
in disturbed soil on both granite and alluvial areas. Native of Europe. 
Sonc/iusoleraceus Sowthistle. Widespreadoverwholearea,alongtracks, 
stream courses and other disturbed areas, with some plants spreading 
into open bush areas. Native to Europe. 

Tolpisbarbata Yellow Hawkweed.Occasionalpopulationsalongtracks 
on granite soil. Native of southern Europe. 

Ursina anthemoides Ursina. Extremely common as part of the annual 
flora, especially following a bushf ire, on both lateritic and granite soil. 
Native of South Africa. 

Vellerophytondealbatum WhiteCudweed.Single individuals seen along 
teacks, associated with rubbish dumping. Native of South Africa. 

ARACEAE 

Colocasia esculenta Taro. Two dense stands fill Chocolate Creek where 
it leaves the built-up area Native of Indonesia 

Z antedeschia aethiopica Arum Lily. Small Isolated clumps on alluvial 
soil near the Helena River. Does not seem to be increasing. Native of 
South Africa 

ASPARAGACEAE 

Asparagus asparagoides Bridle Creeper. Several populations on the 
western side of the disturbed area below the quarry. Occasional plants, 
rapidly increasing in numbers and extent, in alluvial soil along the 
Helena River. Native to Southern Africa 

Asparagus officinalis Asparagus. Single clump in the Helena River bed 
at the picnic ground. Native to Europe. 

AMARYLLIDACEAE 

Amaryllis belladonna Easter Lily. A few clumps at the quarry. Periodically 
bulbs are removed by visitors. Native to South Africa 

Narcissus tazetta Jonquil. Plants remain in the garden of the old house 
at the picnic ground and at the quarry, but they are not spreading. 
Indeed, they are decreasing in number, as each year more are dug up 
and removed by visitors. Native to the Mediterranean. 

IR1DACEAE 

Babiana disticha Baboon Flower. Common and spreading rapidly along 
the courseof Chocolate Creek. At it's headwaters the plant is extremely 
abundant, being the dominant understorey plant throughout the 
landscape from the creek eastwards to the ridgeline. (From there it is 
spreading downslope towards Piesse Brook). Along the length of the 
creek it is colonising granite soil, including Borya swards, laterite, red 
clay and alluvium, and is noticeably increasing in area every year. 
Native of South Africa 
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Chasmanthe floribunda African Cornflag. A large population around 
the northern end of Quarry Creek. Native to South Africa. 

Freesia aff. leichtlinii Freesia. Small population at the house site at the 
picnic ground. Frequent along the lower reaches of the Zig Zag. 
Increasing. Native to South Africa 

Gladiolus caryophyllaceus Pink Gladiolus. Common and increasing on 
both laterite and granite soil. Native of South Africa 

Gladiolus undulatus Wavy Gladiolus. Common along Chocolate Creek 

where it occurs in moist soil. Also occurs along Helena Valley Road on 
the disturbed road edges and spreading into the bush. Native of South 
Africa 

Hesperanthafaloata. Found on win ter-wet soils with a high clay content, 
low in the landscape, from the picnic ground westwards down the 
valley. Often very common where it occurs. Native of South Africa 

Homer ia flaccida One-leaf Cape T ulip.Com monatthequarryin eluding 
the ridge above the main quarry, along the Zig Zag and in all areas low 
in the landscape where grazing has substantially altered the original 
vegetation. Native of South Africa 

Romulea rosea Guildford Grass. Common throughout the study area 
on granite soil. Especially frequent along disturbed areas such as track 
edges, but it is also a major componant of Borya swards and granite 
meadows. Both var. australis and var. communis occur together, at a 
ratio of about 40:1. Native of South Africa. 

Sparaxis bulbifera Sparaxis. A few plants on alluvial soil along the 
Helena River. Common on the northern bank of the river outside the 
study area Native of South Africa 

Watsonia bulbillifera Watsonia Abundant, sometimes forming mono- 
specific stands, on alluvium along the Helena River. Isolated stands 
occur elsewhere in the landscape, especially around granite outcrops 
and at the quarry but also on The Knoll under Jarrah on laterite 
caprock. Native of South Africa 

Watsonia meriana. Large stands occur on granite soil and around rock 
outcrops, usually at a middle height in the landscape. Increasing. 
Native to South Africa 

Watsonia versfeldii Pretty Watsonia Occasional populations on granite 
or alluvial soil, frequently occurring in association with other 
Watsonias. Increasing. Native of South Africa 

ORCHIDACEAE 

M onadenia bracteata South African Orchid. Commonand widespread 
throughout the region on granite soil. Increasing. Native of South 
Africa 

TYPHACEAE 

Typha orientalis Bullrush. Two stands along Chocolate Creek near the 
ford. Also in Quarry Creek and in the pool in the main quarry. Native 
of Eastern Australia 

JUNCACEAE 

Juncus articulatus Jointed Rush. In moist silt in bed of the Helena River 
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and the upper reaches of Chocolate Creek. Native of Europe and Asia. 

Juncus capitatus. Occasional on open areasof clay soil that ooze moisture 
in winter. Native fo Eurasia and Africa 

Juncus microcephalus Joint Rush. In moist silt in the bed of the Helena 
River and the upper reaches of Chocolate Creek. Native to South 
Africa 

CYPERACEAE 

Cyperus eragrostis Drain Flat-sedge. Occasional along Chocolate Creek 
and Helena River on silt banks. Native to South America. 

Cyperus rotundus Nut Grass. Occasional at the picnic ground and along 
the Helena River. Native to northern Australia 

POACEAE 

Aira caryophyllea Silvery Hairgrass. Very common throughout the 
granite and laterite slopes, in all open areas. Native to Europe. 

A rurulo donax Giant Reed. Clumps occur on alluvium on the banks of 
the Helena River. Clumps increasing in size, but no new clumps 
establishing. Native to the Mediterranean. 

Avenafatua Wild Oats.Occasionalon laterite, common ongraniteand 
alluvial soils, on areas that have been previously grazed and those 
whichare currently disturbed. Nat ive to the Mediterranean and south¬ 
west Asia. 

Briza maxima Blowfly Grass. Common throughout the region on all 
soils. Rapid coloniser after disturbance. Native to the Mediterranean. 
Briza minor Quaking Grass. Occurs throughout the area, though not 
as common as the previous species. Native to the Mediterranean and 
south-west Asia. 

Bromus diandrus Great Brome. Forms a componant of the grass sward 
where grazing has eliminated shrubs on the lower part of the granite 
slopes,alsoalongtracksinthesameregion.NativetotheMediterranean. 

Bromus horadceus Soft Brome.Occursamonggrassswardsatthequarry 
and in previously grazed areas. Native of Europe. 

Cortaderia selloana Pampas Grass. Two clumps at the northern end of 
Quarry Creek. (A single clump occurs just east of the picnic ground, 
outside the study area) Native to South America 

Cynodon dactylon Couch. Occurs on alluvial soil and along tracks low 
in the landscape. It is the dominant grass on clay areas at the quarry. 
Native to Europe. 

Digitaria sanguinalis Summer Crab Grass. Occasional on alluvial soiL 
Native to Mediterranean. 

Ehrharta calycina Veldtgrass. Occasional clumps among grass sward in 
disturbed areas. Native to South Africa. 

Ehrharta longiflora Annual Veldtgrass. Occurs on disturbed areas on 
alluvial soil. Native to South Africa 

Eragrostis curvula African Lovegrass. Occasional plants occur along all 
graded roads that form the boundary of the area also at the picnic 
ground and the quarry. Increasing rapidly. Native to South Africa 
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Hordeum leporinum Barley Grass. Occurs among other grasses where 
grazing has eliminated the shrubs on granite soil. Native to southern 
Europe and south-east Asia. 

Hyparrhenia hirta Tambookie. A small population (20 plants) is 
established along Ridge Hill Road on the boundary of the study area. 
Native to the Mediterranean, Africa and south-west Asia. 

Lolium rigidum Annual Ryegrass. Minor componant of the grass swards 
on granite soil low in the landscape. Also occasional on disturbed 
alluvial soiL Native to Southern Europe. 

Paspalum dilatation Paspalum. Common on alluvial soil along the 
Helena River and the upper reaches of Chocolate Creek and at the 
quarry. Native to South America. 

Paspalum distichum W ater Couch. Colonies occur on alluvial silt banks 
in the Helena River. Native to South America 

Pennisetum clandestinum Kikuyu. On alluvium alongside the Helena 
River, where Banksia Gully Creek crosses Helena Valley Road and on 
Quarry Creek. Native to tropical East Africa 

Pennisetum purpureum Elephant Grass. Two clumps occur on the 
northern boundary of the quarry area. Native to tropical Africa 

Pentaschistis airoides False Hairgrass. Occurs in distrubed areas around 

the Zigzag and quarry. Native to South Africa 

Phalaris aquatica Canary Grass. Small populations occur on moist 

alluvial soil along the Helena River and Quarry Creek. Native to South 

America 

Poa annua Annual Poa. Common in disturbed areas at the Zig Zag, the 
quarry, the picnic ground and occasional elsewhere along disturbed 
track edges. Native to Europe. 

Polypogonmonspeliensis Annual Beardgrass.Scatteredinmoistswampy 
places along Chocolate Creek and the Helena River. Native to the 
Mediterranean. 

Rhynchelytrum repens Natal Redtop. Common at the quarry and a few 
places along tracks low in the landscape. Increasing. Native to South 
Africa 

Sporobolus indicus Rat's Tail Grass. A few clumps at the picnic ground, 
in the rehabilitated area and on the banks of the river. Increasing. 
Native to tropical Africa 

Stenotaphrum secundatum Buffalo Grass. A small population occurs on 
Quarry Creek at its northern boundary. Native to the tropics. 
Trachynia distachya False Brome. Common along tracks and in other 
disturbedareasthroughouttheareaNativetoEuropeandsouth-west 
Asia 

Vulpia myuros Rat’s Tail Fescue. Major componant of the grass swards. 
Native to central Europe and south-west Asia 
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FR OM COW PAT TO FRYING PAN: AUSTRALIAN 
HERRING (ARRIPES QEORQIANUS) FEED ON AN 
INTRODUCED DUNG BEETLE (SCARABAEIDAE). 


By PATRICK BERRY 

Western Australian Museum, Francis St. Perth, WA 6000. 


INTRODUCTION 

To increase breakdown of cattle dung in pastures and reduce num¬ 
bers of bush flies (Musca vetustissimus), CS1RO successfully 
established seven species of introduced dung beetles in south-west¬ 
ern Australia in the late 1980s (Ridsdill-Smith et aL 1989). 

The Australian Herring A rripes georgianus, a very abundant coastal 
pelagic fish on the south and west coasts (Hutchins and Thompson 
1983) is recorded feeding on Onthophagus taurus, a shining black dung 
beetle, 7-10mm long, introduced from strains originating from 
Greece, Spain, Italy and Turkey (Ridsdill-Smith et aL 1989). 


METHOD 

Herring were caught between 300-500m offshore by trolling a line 
baited with a whitebait (Hyperlophus vittatus) behind a surfski at 
Smith’s Beach near Yallingup. Fishing was mainly in the early 
morning and to a lesser extent in the evening and was limited to 
occasions of fairly calm wind and sea conditions. Fish were mea¬ 
sured, stomachs were removed and a sample of those containing 
dung beetles was preserved in 10% formaldehyde solution. 

Live dung beetles, for comparison with those from herring stom¬ 
achs, were collected from paddocks in the vicinity of Smith’s Beach 
and preserved in formaldehyde. 


OBSERVATIONS 

Dung beetles were first noticed in the stomachs of herring caught at 
Canal Rocks and at Smith's Beach in January 1992. In January 1993, 
stomach contents of a total of 63 herring (total length 22.3-27.lcm) 
were examined and of these, 33 (52%) were recorded to contain dung 
beetles, either intact or partially digested. However, 100% of the 18 
fish caught in late afternoon contained beetles. When beetles were 
present they were the dominant food organism and sometimes 
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filled the fish’s stomach (one fish contained 8 intact specimens). 
Dung beetles were observed washed up, sometimes in large num¬ 
bers, on the strandline at Smith’s Beach on occasions when the wind 
changed direction from offshore to onshore. 


DISCUSSION 

The Australian Herring has been mentioned incidentally by several 
authors to feed on small pelagic fish, crustaceans and polychaets, 
but surprisingly no quantitative stomach content analysis appears 
to have been published, apart from that of Lenanton et aL (1982). In 
a small sample of only 9 juvenile fish (6.5-8.0 cm total length) these 
authors recorded unspecified insect species in 3 out of 9 fish sampled 
comprising 22% of stomach content volume. 

O. taurus is a day-flying species of dung beetle that is most abundant 
in summer (Ridsdill-Smith et aL 1989). It is thus susceptible to being 
blown out to sea by offshore winds, which would account for the 
higher incidence of occurrence of beetles in herring caught in the 
late afternoon. 

While insects are undoubtedly a natural component of the food of 
A. georgianus, the introduction of exotic dung beetles may have 
significantly boosted their relative importance in the diet of this 
fish in some areas of the south-west It also represents an interesting 
new trophic pathway from terrestrial to marine ecosystem. 
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ACACIA SETULIFERA: A NEW KIMBERLEY RECORD OF A 
RARELY COLLECTED NORTHERN AUSTRALIAN 

WATTLE 


By BRUCE R. MASL1N 

Western Australian Herbarium, P.O. Box 104 Como, W.A. 6152, 

and ARTHUR S. WESTON, 

8 Pitt Street, St James, W.A. 6102 


ABSTRACT 

Acacia setulifera is reported for the first time from Western Australia. It was 
found on sandstone in a restricted area of the east Kimberley region south of 
Kununurra. This is only the second record of this apparently uncommon 
northern Australian wattle since it was originally collected by Benjamin 
Bynoc last century. It is concluded that Bynoe's original (type) collection was 
probably made in November 1839 from Holdfast Reach on the Victoria River, 
Northern Territory. The habit, habitat and population size of A. setulifera are 
described and the species is illustrated, thus facilitating its future recognition. 


ORIGINAL COLLECTION AND DESCRIPTION 

The first collection of Acacia setulifera, and the one used by George 
Bentham (1855: 625) to formally describe the species, was made by 
Benjamin Bynoe in northern Australia during the first half of the 
nineteenth century. Until recently this was the only known 
gathering of this apparently uncommon species. 

For most of the period between 30 October 1826 and 14 October 
1843 Bynoe was the Surgeon on the HM.S. Beagle. The following 
extract from Hall (1978) summarizes Bynoe’s collecting activity 
during this period: “The boat was commissioned to explore certain 
parts of north-western Australia and the best channels through Bass 
and Torres Straits. No botanist accompanied the expedition but 
Bynoe made valuable collections, chiefly on Depuch Island, the 
Abrolhos, the Victoria River, Bass Strait and in New South Wales; 
these went to the Sir W. Hooker herbarium, which is now part of 
the Kew Herbarium.” 

One of us (BRM) has examined Bynoe’s specimens of A. setulifera 
which are preserved in England at both the Kew Herbarium (herb. 
Kew) and The Natural History Museum (herb. BM). The Kew 
material comprises two specimens mounted on a single sheet 
labelled: “N.W. Coast. Bynoe”. This writing is in the hand of Jules 
Emile Planchon, who was W.J. Hooker's assistant from 1844 until 
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Figure L Acaciasetidifera, in centre foreground, on low sandstone ridge, with Pindan 
behind and Carr Boyd Range in background. 


1848. George Bentham has also annotated this sheet, viz. “Acacia 
setulifera BenthThe herb. BM. material is mounted on a sheet 
bearing a printed label: “Voyage of H.M.S. Beagle, 1839-40. Capts. 
Wickham and Stokes. Coll. Bynoe. Presented 1842.", and a hand¬ 
written annotation (in an unknown hand): “Shrub. Water Valley, 
Victoria River, Nov./ 39.” 

From the above it is concluded that Bynoe made his collection of A. 
setulifera in November 1839 from “Water Valley”, judging from the 



Figure 2. Branch of Acaciasetidifera, showing phyllodes, buds and flowers. 
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map given in Feeken et al. (1970), this locality is in Holdfast Reach on 
the Victoria River, N.T. Bynoe’s specimens found their way to 
London, where, in 1855, George Bentham used the material in the 
Hooker Herbarium to formally describe the species. This herb. Kew 
material is regarded as the holotype; the herb. BM material is 
regarded as isotype. Around 1915 fragments of both these collections 
were donated to J.H. Maiden and these are now preserved at the 
National Herbarium of NSW in Sydney. 


HABIT AND HABITAT 

The following description of the habit and habitat features of A. 
setulifera is based on field observations by one of us (ASW). The 
plants occurred on a low sandstone ridge surrounded by sandplain 
immediately west of the Carr Boyd Range. The dominant vegetation 
on the site was "Bloodwood” (Eucalyptus ? cortiophloia with £. miniata) 
woodland surrounded by “Pindan” (Acacia tumida and A. holosericea). 
The population consisted of approximately 30 live shrubs and 
approximately 8 dead plants. The plants were rounded shrubs 




Figure 3. Acacia setulifera. A, portion of flowering branchlet. B, Phyllode with very 
obscure longitudinalnervesandsetoseapicalpoint.C,seed(slightly immature) with 
terminal, conical ariL D, legume with thickened margins and obliquely nerved 
surface. A &. B from AS. Weston 900815-1; C &. D f rom A S. Weston 900512-L Drawn 
by Margaret PieronL 
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which varied in height from under 50 cm tall to approximately 1 m. 
Figure 1 shows the species in its natural habitat. 

The habit and details of phyllodes, flowers and legumes are shown 
in Figures 1,2 and 3. A description of the species will be provided in 
the forthcoming Flora of Australia volume on Acacia. 


DISTRIBUTION AND ECOLOGY 

Distribution. Known only from near the mouth of the Victoria River 
in Northern Territory and from near the Carr Boyd Range in 
Western Australia These two areas are about 200 km apart and 
separated by rugged terrain which is difficult of access. It is quite 
possible that future collecting will show this species to be more 
common than current collections indicate. 

Until recently the only known record of A. setulifera was the type 
(see Maslin &. Pedley, 1982). It was, however, recently re-collected 
from near the type locality in NT. by Dunlop and Leach (see below). 
Apart from these two collections the species is known only from 
the W.A. material collected by ASW (see below). 

Specimens examined. NORTHERN TERRITORY: Type locality 
[probably Holdfast Reach on the Victoria River, November 1839], B. 
Bynoe s.n. (holotype: K; isotype: BM, NSW - fragments); Victoria 
River area, mb’S, 129°35’E, C.R. Dunlop Sc G.J. Leach 8204 (DNA, 
PERTH). WESTERN AUSTRALIA: ca 50 km SSW of Kununurra, 
16°08’S, 128°27’E, A.S. Weston 900512-1 (PERTH) Sc 900815-1 (MEL, 
NSW, PERTH). 
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SELECTION OF WOODY FOOD BY TERMITES (ISOPTERA) 
AT THE HARRY WARING MARSUPIAL RESERVE NEAR 
JANDAKOT, WESTERN AUSTRALIA 


By M ABENSPERG-TRAUN 

Division of Wildlife and Ecology, CSIRO, LMB No. 4, Midland, 
Western Australia 6056; 

R. BLACK and S. BUNN* 

Department of Zoology, The University of Western Australia, 
Nedlands, Western Australia 6009; 

* present address: Australian Environmental Studies, Griffiths 
University, Natham, Queensland 4111. 


ABSTRACT 

A minimum of seventeen termite species occur at the Harry Waring Marsupial 
Reserve. Coptotermes michaelscni, Occasitermes occasus, Heterotcrmes 
platycephalus, Amitermes conformis and Kalotermes aemulus were most 
frequently encountered in samples of wood. For these most common species, 
we examined their food selection. Termites built foraging galleries in several 
but not all of the recorded wood categories. None of the termites, however, 
used the categories in the same proportion in which they were available. In 
particular, Coptotermes michaelseni and Occasitermes occasus showed a 
preference for Eucalyptus margiruita sticks and branches on the ground, over 
the more numerous Banksia sticks and branches. 


INTRODUCTION 

This paper presents the results of a survey of the prefered food of 
wood-eating termites in the Harry Waring Marsupial Reserve of the 
Department of Zoology, University of Western Australia, near 
Jandakot (32°10’S, 115°30’E; Figure 1). 

A general description of the Harry Waring Marsupial Reserve and 
some accounts of the flora and fauna are in Whelan and Main (1979) 
and W'helan and Burbidge (1980). In brief, the Reserve occurs on the 
boundary of the Bassendean and Spearwood Dune systems and 
contains vegetation common to the coastal plain Banksia 
woodlands. Banksia attenuata and B. mertziesii are the most common 
trees, with Eucalyptus marginata, Allocasuarina fraserana, Jacksonia 
sternbergiana and ]. furcellata making up a much smaller proportion 
of the larger woody species. The Reserve includes two swamps and 
one lake, Banganup, separated by ridges which rise fifteen metres 
above the lake. 

Certain aspects of the ecology of Western Australian termites are 
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Figure 1. Map showing the Harry Waring Marsupial Reserve near Jandakot showing location of transects (-) and quadrats (■ 























reasonably well understood. Published studies include a checklist of 
species for Barrow Island (Perry 1972), the role of termites in the 
rehabilitation of bauxite mine-sites (Bunn 1983), damage by termites 
to forest trees (Perry, Lenz and Watson 1984), a guide to the termites 
from the extreme southwest (Perry et aL 1985), and various aspects of 
the ecology of termites in the semi-arid wheatbelt (Abensperg- 
Traun and De Boer 1990; Abensperg-Traun 1991,1992). Selection of 
woody food by Australian termites in general, and by the termites 
of Western Australia in particular, is poorly understood, although 
food selection of economically important termites, such as 
Coptotermes spp, is better known (e.g. Greaves 1962). This paper 
provides a list of termite species found within the Harry Waring 
Marsupial Reserve, and describes the utilization of woody food by- 
the five most common species. 


METHODS 

On 19 and 20 July 1980, an intensive search for termites was made at 
the Reserve (Figure 1). This was intended to provide quantitative 
information about the amounts and kinds of wood available to the 
termites, and the extent to which these were utilized by foraging 
termites. 

Two methods were used to determine selection of woody food by 
the termites. First, standing trees, stumps, and fallen logs, branches 
of all species of tree, and fruits of Banksia spp, were examined along 
a 1000 m transect between the edge of Banganup lake and Melaleuca 
swamp (Figure 1). When an active foraging gallery was located, 
soldiers were collected to identify the species by comparison to a 
reference collection based on material kindly provided by Mr. D.H. 
Perry who had recorded 17 species during a general survey prior to 
this study. In addition to species of termite, we recorded the part of 
the tree where the gallery of foraging termites occurred, and where 
possible the species of wood. Where the wood was in advanced stages 
of decay, we identified the wood sample to genus. Stumps, logs, 
branches, sticks, and bark were dead wood on the ground. 

Second, termites were sampled in nineteen, 10 x 10 m quadrats 
selected at random, parallel to the previous transect (Figure 1). We 
recorded termite species, the part of the tree where the gallery of 
foraging termites occurred, and the species of wood. Within each 
quadrat we counted categories of wood in order to provide an 
estimate of the available material for termites, in addition to those 
which were actually used. 


RESULTS AND DISCUSSION 

A total of 178 active galleries of termites belonging to ten species 
were found along the transect and in the quadrats (Table 1). More 
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Table 1. The relative abundance of galleries of ten species of termites found in dead 
wood at the Harry Waring Marsupial Reserve._ 


SPECIES OF TERMITES NUMBERS OF GALLERIES FOUND 

Transect Quadrats 

Coptotermes michaelseni 

53 

14 

Occasitermes occasus 

29 

2 

Heterotermes platycephalus 

10 

18 

Amitermes conformis 

15 

2 

Kalotermes aemulus 

8 

4 

Amitermes heierognathus 

5 

3 

Heterotermes occiduus 

5 

1 

Nasutilermes exitiosus 

1 

4 

Tumulilermes apiocephalus 

3 

0 

Hesperotermes mfrequens 

1 

0 

Total 

130 

48 


than one third of the galleries were of Coptotermes michaelseni. 
Occasitermes occasus and Heterotermes platycephalus were next most 
abundant with about 15 % each of the galleries. Amitermes conformis 
had about 10 % of the galleries and Kalotermes aemulus only slightly 
more than 5 %. The remaining five species each occurred in less 
than 5 % of the total galleries. In addition to the ten species given in 
Table 1, D.H. Perry identified seven other species of termite which 
we did not sample. These are Coptotermes acinaciformis raffrayi, 
Heterotermes ferox, Xylochomitermes occidualis, X. tomentosus, 
Amitermes modicus, Paracapritermes kraepelinii, and M icrocerotermes 
neivmani. 

Table 2 shows the relative abundance of items in the categories of 
dead wood in the 19 quadrats, which were considered to be available 
to foraging termites. Banksia species were clearly the most abundant 
trees. In particular, B. attenuata dominated the woodland, occurring 
at a density equivalent to 200 vertical trunks per hectare compared 
with 116 trees per hectare of all other species. As a consequence much 


Table 2. Number of potentially suitable wood items for termites in nineteen 10 mx 
10 m quadrats at the Harry Waring Marsupial Reserve. 


SPECIES OF TREE 

PART OF TREE 
Vertical Stump 
trunk 

Stick or 
fruit 

Banksia species 

8 

17 

95 

B. attenuata 

38 

3 

38 

B. menziesii 

9 

0 

5 

Jacksonia spp. 

3 

5 

5 

Eucalyptus marginata 

0 

0 

4 

E.rudis 

0 

0 

0 

Melaleuca spp. 

0 

2 

0 

Allocasuarinafraserana 

2 

2 

13 

Undetermined 

0 

3 

0 

Total 

60 

32 

160 
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Figure 2. Availability and utilizationof wood items by chef ivetermitespecies with 
the most abundant galleries at the Harry Waring Marsupial Reserve 


I. Banksia sp. sticks, branches 
2 B. attenuata sticks, branches 

3. B. attenuata vertical trunk 

4. Banksia sp. stump 

5. Alio cos uarinafraserana sticks, branches 

6. B. menziesii vertical trunk 

7. Banksia sp. vertical trunk 

8. B. menziesii sticks, branches 

9. Jacksonia sp. sticks, branches 

10. Jacksonia sp. Stump 

II. Eucalyptus marginata sticks, branches 
12 B. attenuata stump 

13. Undetermined stump 

14. Jacksonia sp. vertical trunk 


15. Melaieucasp.stump 

16. A./raseranastump 

17. A/raseranaverticaltrunk 

18. B menziesii Stump 

19. E marginata stump 

20. E rudis sticks, branches 

21. Melaleuca sp. sticks, branches 
22 Undetermined sticks, branches 

23. E marginata vertical trunk 

24. Melaleuca sp. vertical trunk 

25. B. attenuata bark 

26. E rudis bark 

27. A-fraserana bark 

28. Jacksonia sp. stump below ground 
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of the dead branch wood, sticks and fruit on the ground were 
Banksia and these formed 55 % of the items of all the wood 
categories counted in this sample. Non-Banksia items in categories of 
any sort made up only 15 % of the total available items. 

Figure 2 combines the information on the availability of wood 
items and the occurrence of termites in the 24 (17 + 7) categories of 
Table 2, known to be used, and 4 other items used by termites 
sampled in the transect: bark of Banksia attenuata, E. rudis, and 
Allocasuarina fraserana, and below ground stump of Jacksonia spp. 
Data for only the five most abundant termite species have been 
included, omitting those species for which there are fewer than ten 
records (Table 1). In Figure 2 the wood categories are ranked from 
the most abundant (1) to the least abundant (17) as shown in Table 2. 
The additional 11 food types are listed in the caption of the figure 
and were recorded from the transect. 

The comparison of availability of different wood categories and 
usage by foraging termites indicated some degree of preference for 
some species (Figure 2). The most abundant termite, Coptoterm.es 
michaelseni, had 37 % of its galleries in Banksia sp. sticks and fruit on 
the ground, and 21 % in sticks of Eucalyptus marginata compared to 
the availability of 38 % and 2 % respectively. Such preference by C. 
michaelseni for eucalypt wood is consistent with the findings of 
other studies for the genus in general (Calaby and Gay 1956). Unlike 
other species of Coptotermes, however, C. michaelseni can sustain itself 
on non-eucalypt food (Perry et aL 1985). The extent to which other 
wood species are selected appears to be poorly known for the species 
(Calaby and Gay 1956). The relative scarcity of Eucalyptus trees in the 
study area (Table 2) probably explains the absence (or scarcity) of the 
larger C. acinaciformis raffrayi (Gay and Calaby 1970), which is an 
important species in nearby jarrah forest (Bunn 1983). Preference for 
eucalypt food was also shown by Occasitermes occasus which had 32 
% of its galleries in E. marginata sticks, but none in Banksia sticks. 
Elsewhere, the species attacks both hardwoods and softwoods, and is 
known to frequently forage in dead Banksia spp. trees (Gay 1974). In 
this study, however, Banksia was clearly not a preferred food. 
Heterotermes platycephalus was not sampled in any of the Eucalyptus 
samples, with most foraging records from the abundant Banksia 
wood. A mitermes conformis showed no particular preference, with 
foraging records from Banksia attenuata, Jacksonia spp. and Eucalyptus 
rudis. Kalotermes aemulus was found mostly in stumps and the 
vertical trunks of Banksia spp. and rarely in any of the other wood 
categories. The species is known to nest in stumps and trunks of 
Eucalyptus marginata and at least five species of Banksia (Sewell and 
Gay 1978), with Banksia the preferred food (D.H. Perry, pers. comm.). 
The five species represented used a wide range of wood categories, 
varying from 13 used by 67 galleries of Coptotermes michaelseni to 6 
used by the 12 galleries of Kalotermes aemulus (Figure 2; Table 1). In 
fact, we found that more intensive sampling would have increased 
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the diversity of woody food shown to be used by the termite species. 
This is explained by the fact that with an increase in the number of 
foraging galleries that we recorded for respective termite species 
(Table 1), the number of wood categories each species used also 
increased (Figure 2, and the data for the five rarer species) (r = 0.888,8 
d.f., P < 0.001). Nevertheless, we believe that our sampling was 
sufficient to identify those food items of greatest importance to the 
termites. 


ACKNOWLEDGEMENTS 

We thank Mr. Brian Clay, Warden of the Harry Waring Marsupial 
Reserve, for his continued interest and assistance in our survey of 
the termite fauna. Our transect and quadrat sampling was done 
with the assistance of D. Cale, T. Collins, C. Howe, R. Jones and S. 
Woollett. 


REFERENCES 

ABENSPERG-TRAUN, M. 1991. Seasonal changes in activity of 
subterranean termite species (Isoptera) in Western Australian 
wheat belt habitats. Aust.J. Ecol. 16:331-336. 

ABENSPERG-TRAUN, M. 1992. The effects of sheep-grazing on the 
subterranean termite fauna (Isoptera) of the Western Australian 
wheatbelt. Aust.J. Ecol. 17:425-432. 

ABENSPERG-TRAUN, M„ and DE BOER, E.S. 1990. Species 
abundance and habitat differences in biomass of subterranean 
termites (Isoptera) in the wheatbelt of Western Australia. Aust.J Ecol. 
15:219-226. 

BUNN, S.E. 1983. Termite (Isoptera) fauna of jarrah forest in the 
Wagerup-Willowdale region, Western Australia: relevance to the 
rehabilitation of bauxite minesites. For. Ecol. Managem. 6:169-177. 

CALABY, J.H., and GAY, F.J. 1956. The distribution and biology of 
the genus Coptotermes (Isoptera) in Western Australia. Aust.J ZooL 4: 
19-39. 

GAY, F.J. 1974. The Australian termite genus Occasitermes (Isoptera: 
Termitidae: Nasutitermitinae). J. Aust. Entomol. Soc. 13:275-283. 

GAY, F.J, and CALABY, J.H. 1970. Termites of the Australian region. 
In Biology of Termites (Eds K. Krishna &. F.M. Weesner), pp. 393-448. 
Academic Press, New York. 

GREAVES, T. 1962. Studies of foraging galleries and the invasion of 
living trees by Coptotermes acinaciformis and C. Brunneus (Isoptera). 
Aust.]. Zool. 10:630-651. 


253 



PERRY, D.H. 1972. Some notes on the termites (Isoptera) of Barrow 
Island and a check list of species. W.A. Nat. 12:52-55. 

PERRY, D.H., LENZ, M., and WATSON, J.A.L. 1984. Relationships 
between fire, fungal rots and termite damage in Australian forest 
trees. Aust. For. 48:46-53. 

PERRY, D.H., WATSON, J.A.L., BUNN, S.E., and BLACK, R. 1985. 
Guide to the termites (Isoptera) from the extreme southwest of 
Western Australia J. Roy. Soc. W. A. 67:66-78. 

SEWELL, J.J., and GAY, F.J. 1978. The genus Kalotermes Hagen in 
Western Australia (Isoptera Kalotermitidae). J. Aust. EntomoL Soc. 17: 
41-51. 

WHELAN, R.J, and MAIN, A.R. 1979. Insect grazing and post-fire 
plant succession in a south-west Australian woodland. Aust. ]. Ecol. 
4:387-398. 

WHELAN, RJ, and BURBIDGE, A.H. 1980. Flowering phenology, 
seed set and bird pollination of five Western Australian Banksia 
species. Aust.]. Ecol. 5:1-7. 


254 



NEW DISTRIBUTION RECORDS FOR THE YELLOW 
PALMDART CEPHRENES TRICHOPEPLA AND THE 
ORANGE PALMDART CEPHRENES AUQIADES 
SPERTHIAS FROM WESTERN AUSTRALIA. 


By ANDREW A.E. WILLIAMS 

Department of Conservation and Land Management, WA. Wildlife 
Research Centre, P.O. Box 51, Wanneroo, WA., 6065 


ABSTRACT 

The Yellow Palmdart Butterfly Cephrenes trichopepla is recorded from 
Exmouth and Geraldton, The Orange Palmdart Butterfly Cephrenes augiades 
sperthias is recorded from Geraldton. 


INTRODUCTION 

The Yellow Palmdart Cephrenes trichopepla has a distribution from 
north-western Australia to Queensland and the Orange Palmdart 
Cephrenes augiades sperthias occurs from Cape York to New South 
Wales (Common and Waterhouse 1981). In recent years both species 
have extended their ranges southwards, probably as a result of the 
dispersal of ornamental palms (Hutchison 1983, 1988, 1989; Petrie 
1985; Williams 1991). C. trichopepla has now been recorded from Port 
Hedland, Karratha and Onslow in the north west of Western 
Australia, and from Wanneroo 25 km north of Perth (Hutchison 
1988; Williams 1991). In eastern Australia it has extended its range as 
far south as Byron Bay, New South Wales (Petrie 1985). C. augiades 
sperthias was first recorded in Western Australia at Wanneroo in 
1977 (Hutchison 1983), and has since become established in the Perth 
metropolitan area. The species has also been recorded from the 
coastal towns of Karratha, Mandurah, Dawesville, Margaret River 
and Esperance (Hutchison 1988, 1989). In eastern Australia C. a. 
sperthias was recently recorded at Camberwell near Melbourne, 
Victoria (Crosby 1990). 


OBSERVATIONS AND DISCUSSION 

In December 1991 1 found C. trichopepla in the Exmouth townsite 
where larvae and pupae were common on Pigmy Date Palms 
Phoenix roebelenii and Cotton Palms Washingtonia robusta. Damage by 
larvae to the palms appeared severe, first being noted by parks and 
gardens personnel three months earlier in September 1991 (lan 
Buckley, Shire of Exmouth, pers. comm.). Although C. trichopepla 
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may have arrived via strong winds from Onslow, it is more likely 
that the species was introduced on recently imported palms. 
Previous close examination by me of palms in Exmouth in 1989 and 
1990 found no evidence of this species being present at that time. 

In May 1992 I collected larvae, pupae and empty pupal cases of C. 
augiades sperthias, and pupae of C. trichopepla on Bangalow Palms 
Archontophoenix cunninghamiana at Geraldton. I found them only 
on this species of palm in established suburban gardens in the town. 
While larvae and pupae of C. augiades sperthias were reared to adults, 
the pupae of C. trichopepla had been parasitised. The presence of both 
palmdarts in Geraldton is certain as their pupae can be readily 
distinguished. However, further examination of these palms is 
required to confirm the existance of a viable breeding population 
of C. trichopepla. 

Voucher specimens of C. trichopepla and C. augiades sperthias are 
housed in the Insect Collection, Department of Conservation and 
Land Management, Perth. 
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A BIRD LIST FROM THE MAYLANDS PENINSULA, 
SUBURBAN PERTH W.A. 


By R.H. STRANGER 
28/ 76 East Street, May lands, W.A. 6051 


INTRODUCTION 

The Maylands Peninsula and the adjacent portion of the Swan River 
are rich in bird life, 112 species being recorded by me between 1982 
and 1992. However, the habitats of most of the land birds are being 
progressively downgraded and destroyed. 

An example of such is the building of a golf course over the greater 
part of the mudflat which formed the western half of the 
peninsula. Some 35 species of birds lived on or utilised the mudflat 
but the majority of them no longer find the area suitable for their 
needs. Similarly, the quarries, which occupy about one-fifth of the 
peninsula and are mostly wetland, are to be filled in and the 
wetland avifauna, some 30 species, will be displaced together with 
some 20 species which utilise the quarries to a lesser degree. 

The little remaining bushland was in recent years replaced by 
housing development but some open wasteland remains and there 
are some reserves and parklands. 

The Maylands Peninsula is only a few kilometres from the centre of 
Perth and as the variety of birdlife can only decrease as 
development continues, it is worthwhile recording it at this time. 


THE MAYLANDS PENINSULA 

The mudflat was formerly used as an aerodrome and had been 
subjected to earthworks such as clearing and the building of levees 
around its perimeter and either side of a drain which divided the 
mudflat in two. The mudflat was partly covered by shell and sand, 
which was presumably dredged from the Swan River. The drain 
drained freshwater from Swan Bank Road into the river, the water 
accumulating at Swan Bank Road after being pumped out of the 
north quarry, which was fed by a spring. 

The original vegetation of the mudflat appears to have been sedge, 
samphire Halosarcia sp, and Isolepis oldfieldiana, but at the time of 
my observations most of the area was covered by exotic grasses such 
as wild oats Averin sp., veldt grasses Ehrharta spp., and "cat tails”. By 
late spring they formed a veritable sea of grass and if burnt off in 
mid-summer a second growth would appear and possibly seed 
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before the next winter. Pampas Grass Cortaderia selloaria was also 
well established and varied in density from isolated clumps to dense 
thickets. A variety of introduced shrubs were sparsely distributed 
over the area and there were a few Allocasuarina and young palms. 
Between the peripheral levee and the Swan River was a narrow strip 
of floodplain which is primarily covered by samphire. Most of the 
Melaleuca and Allocasuarina appear to have been planted. Most of 
the drain was thickly vegetated with reeds and rushes but the lower 
portion, where it met the Swan River, was more sparsely vegetated. 

The winter rains flooded depressions in the mudflat and these 
varied from small pools to extensive sheets of water. This standing 
water usually persisted until mid-spring. 

The quarries were bounded by Peninsula Road, Clarkson Road and 
Swan Bank Road, with Johnson Road separating the north quarry 
from the south quarry. Both were mined for clay for the 
manufacturing of bricks and their depths varied from two to three 
metres. A spring flowed from the bottom of the north quarry, 
giving it two extensive pools of water of shallow depth, and also fed 
into the south quarry and formed several pools of varying depth. 

The north quarry was almost uniformly covered with vegetation 
such as sedge and Pampas Grass and the permanent water was lined 
with sedge and Typha or Juncus rush. The quarry was automatically 
pumped out and the water level remained fairly constant for 
several years, although the quarry contained more water in winter 
than in summer. When the pumping was discontinued the water 
level rose by a metre or two and the low-lying vegetation was 
drowned. 

The south quarry also had vegetation lining some areas of water 
but also had tracts and islands of bare clay interspersed with them, 
and these areas attracted waders. When the water level rose, as a 
result of the rise in the north quarry, these low-lying flats and 
islands were covered by the water as was much of the vegetation. 

There are two tracts of the riverside vegetation remaining. One, 
adjacent to the western neck of the peninsula and one south-east of 
the south quarry. Elsewhere it is greatly reduced, except for the 
peripheral strip bordering the northern half of the mudflat, or has 
been cleared away. 

The housing area is typical suburban housing but varies from very 
old, with well established gardens, to very new, with recently 
planted gardens. It supports a good population of Laughing Doves 
and Singing Honeyeaters and lesser populations of Spotted Doves 
and Brown Honeyeaters. Other species of birds occupy the housing 
areas with varying degrees of intensity. 

The open wasteland and the various parks and gardens are also 
utilised to varying degrees by the birdlife, and some species, such as 
the Willie Wagtail, Magpie-lark and Magpie breed there. 
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THE SWAN RIVER 

This section of the Swan River is a normal freshwater river in winter 
but ceases to flow in summer (Serventy 1948). During winter it is 
fresh and opaque but becomes brackish and clear in summer. It 
continues to support a good population of fish, particularly the 
Mullet Mugilcephalus which is most noticeable in the autumn. 
Flocks of up to 250 Little Black Cormorants engage in mass fishing 
displays locally and at such times numbers of the Great Cormorant 
may join them. 

The Darter is usually seen singly or in small numbers when fishing 
locally but up to 50 birds may gather in the riverside Flooded Gums 
Eucalytptus rudis south of the peninsula. 

During winter the Great Crested Grebe is attracted to the bays in 
the river and the Hoary-headed Grebe is frequently seen on the 
river. Most Musk Duck occurring here are also to be seen on the 
river in winter. Flocks of up to 500 Coots frequent the river, 
primarily the bays, during autumn and early winter but the species 
completely disappears from the river in late winter, presumably to 
breed. Some Coots remain in the quarries and breed but the 
majority, about 90%, also leave the quarries. 

Motor boats, yachts and activities such as water skiing upset the 
birdlife and this is particularly noticeable for the Coot, when 
hundreds of the birds may be bunched up, unable to spread out 
and feed normally, if at all. 

The Crested Tern is commoner here than suggested by Storr and 
Johnstone (1988) and the Caspian Tern also visits this section of the 
river. Both species may be seen throughout the year. 

The Pied Cormorant is reported to range up the river to Guilford 
(Serventy and Whittell 1976) but I have no records at Maylands. 
Small numbers of the Black Swan occur on the river here but it is 
more abundant in the south quarry and breeds there. 


THE BIRDS 

Black-throated Grebe Podiceps novaehollandiae. Moderately common 
breeding resident. 2-20. 

Hoary-headed Grebe Podiceps poliocephalus. Uncommon visitor, 
mostly on the river. 1-10. 

Great Crested Grebe Podiceps cristatus. Uncommon winter visitor to 
the river. 1-5. 

Australian Pelican Pelecanus conspicillatus. Moderately common. 1- 
15. 

Little Black Cormorant Phalacrocorax sulcirostris. Common. Small 
numbers and flocks up to 250. 
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Great Cormorant Phalacrocorax carbo. Moderately common. 1-20. 

Little Pied Cormorant Phalacrocorax melanoleucos. Moderately 
common. 1-5. 

Darter Anhinga rufa. Common. 1-50. 

Pacific Heron A rdea pacifica. Rare visitor. 1-2. 

White-faced Heron A rdea novaehollandiae. Common. 1-40. 

Great Egret Egretta alba. Common. 1-5. 

Little Egret Egretta garzetta. Rare visitor. 1-2. 

Cattle Egret Egretta ibis. Very rare visitor. 1. 

Sacred Ibis Threskiornis aethiopicus. Common. 1-25. 

Straw-necked Ibis Threskiornis spinicollis. Uncommon visitor. 1-2. 
Yellow-billed spoonbill Platalea flavipes. Common. 1-15. 

Black Swan Cygnus atratus. Moderately common breeding resident. 
1 - 20 . 

Muscovy Duck Cairina moschata. Rare, on the river. 1-3. 

Mountain Duck Tadorna tadornoides. Uncommon. 1-35. 

Mallard Anas platyrhynchus. Uncommon, resident population on the 
river. 1-5. 

Black Duck Anas superciliosus. Common breeding resident. Small 
numbers up to 200. 

Grey Teal Anas gracilis. Moderately common, breeding. Small 
numbers up to 200. 

Blue-winged Shoveller Anas rhynchotis. Uncommon. 1-5. 

Hardhead Aythya australis. Uncommon, breeding. 1T0. 

Wood Duck Chenonetta jubata. Rare visitor. 1. 

Blue-billed Duck Oxyura australis. Rare visitor to the quarries. 1-3. 

Musk Duck Biziura Lobata. Uncommon visitor, frequents the river 
in winter. 1-10. 

Black-shouldered Kite Elanus caeruleus. Uncommon seasonal visitor, 
breeding. 1-4. 

Whistling Kite Haliastur sphenurus. Rare visitor. 1-2. 

Brown Goshawk Accipiter fasciatus. Uncommon. 1-2. 

Little Eagle Aquila morphnoides. Uncommon visitor. 1-2. 

Wedge-tailed Eagle Aquila audax. Very rare visitor. One juvenile 
bird, possibly an aviary release. 

White-breasted Sea Eagle Haliaeetus leucogaster. Rare visitor. 1-2. 
Marsh Harrier Circus approximans. Uncommon visitor. 1-2. 
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Osprey Pandion haliaetus. Uncommon seasonal visitor. 1. 

Peregrine Falco peregrinus. Very rare. 1. 

Australian Hobby Falco longipennis. Rare. 1. 

Brown Falcon Falco berigora. Uncommon. 1-2. 

Australian Kestrel Falco cenchroides. Moderately common, breeding 
1-4. 

Stubble Quail Coturnix novaezeelandiae. Moderately common, 
breeding. 1-6. 

Banded Land-rail Gallirallus philippensis. Moderately common, 
breeding. 1-2. 

Spotless Crake Porzana tabuensis. Rare. 1. 

Swamphen Porphyrio porphyrio. Moderately common breeding 
resident. 1-15. 

Black-tailed Native Hen Gallinula ventralis. Rare visitor. 1-3. 

Dusky Moorhen Gallinula tenebrosa. Uncommon. 1-2. 

Coot Fulica atra. Very common, breeding in quarries, migratory on 
river. Forms flocks of up to 500 birds. 

Banded Plover Vanellus tricolor. Very rare visitor. 6. 

Red-capped Plover Charadrius ruficapillus. Moderately common 
visitor. 1-15. 

Black-fronted Plover Charadrius melanops. Moderately common, 
breeding. 1-15. 

Red-kneed Plover Charadrius cinctus. Moderately common visitor, 
breeding. 1-15. 

Bar-tailed Godwit Limosa lapponica. Rare visitor. 1. 

Greenshan k Tringa nebularia. Rare visitor. 1-3. 

Common Sandpiper Tringa hypoleucos. Uncommon visitor to both 
the river and the quarries. 1-2. 

Red-necked Stint Calidris ruficollis. Rare visitor. 2-10. 

Sharp-tailed Sandpiper Calidris acuminata. Very rare visitor. 1. 

Black-winged Stilt Himantopus himantopus. Moderately common, 
breeding. 2-20. 

Red-necked Avocet Recurvirostra novaehollandie. Rare visitor. 3. 

Silver Gull L arus novaehollandie. Very common. 5-50. 

Caspian Tern Sterna caspia. Uncommon throughout the year. 1-2. 

Crested Tern Sterna bergii. Moderately common throughout the 
year. 1-10. 

Domestic Pigeon Columba livia. Common. 2-40. 
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Spotted Dove Streptopelia chinensis. Common, breeding. 1-4. 
Laughing Dove Streptopelia senegalensis. Very common, breeding. 1- 
20 . 

Rainbow Lorikeet Trichoglossushaematodus. Uncommon visitor. 2-8. 
Ring-necked Parrot Platycercus zonarius. Uncommon resident. 1-4. 
Elegant Parrot Neophema elegans. Very rare visitor. 15. 

Carnaby’s Cockatoo Calyptorhynchus latirostris. Moderately common 
seasonal visitor. 5-70. 

Galah Cacatua roseicapilla. Uncommon visitor. 2-5. 

Little Corella Cacatua sanguinea. Uncommon visitor. Small 
numbers up to flocks of 200. 

Pallid Cuckoo Cuculus pallidus. Rare visitor. 1-2. 

Fantailed Cuckoo Cuculusflabelliformis. Rare winter visitor. 1. 
Horsefield’s Bronze Cuckoo Chrysococcyx basalis. Very rare visitor. 1. 
Shining Bronze Cuckoo Chrysococcyx lucidus. Rare visitor. 1. 
Laughing Kookaburra Dacelogigas. Uncommon resident. 1-5. 

Sacred Kingfisher Halcyon sancta. Rare visitor. 1-2. 

Rainbow Bee-eater M erops ornatus. Uncommon visitor. 2-10. 
White-backed Swallow Cheramoeca leucostema. Uncommon, 
irregular visitor. 2-7. 

Welcome Swallow Hirundo neoxena. Common resident, breeding. 
Small numbers up to flocks of 200. 

Tree Martin Hirundo nigricans. Common resident. Small numbers 
usually but very large flocks sometimes. 

Richard’s Pipit Anthus novaeseelandia. Moderately common, 
breeding, partly resident. 1-20. 

Black-faced Cuckoo-shrike Coracina novaehollandie. Moderately 
common. 1-10. 

White-winged Triller Lalage sueurii. Rare visitor. 1-5. 

Red-capped Robin Petroica goodenovil Very rare visitor. 1. 

Scarlet Robin Petroica multicolor. Very rare visitor. 1. 

Rufous Whistler Pachycephala rufiventris. Uncommon visitor. 1. 

Grey Fantail Rhipidura fuliginosa. Uncommon winter visitor. 1-2. 

Willie Wagtail Rhipidura leucophrys. Moderately common, breeding. 

1 - 4 . 

Western Flyeater Gerygonefusca. Rare. 1-2. 

Western Thornbill Acanthiza inornata. Very rare. 1-2. 

Yellow-rumped Thornbill Acanthiza chrysorrhoa. Rare visitor. 1. 
Variegated Fairy-wren Malurus lamberti. Rare winter visitor. 2-10. 

White-winged Fairy-wren Malurus leuconotus. Uncommon resident. 

2 - 10 . 
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Clamorous Reed-warbler Acrocephalus stentoreus. Uncommon 
resident. 1-2. 

Little Grassbird M egalurus gramineus. Moderately common resident. 
1 - 2 . 


Brown Songlark Cincloramphuscruralis. Rare visitor. 1. 

Australian Sittella Daphoenositta chrysoptera. Very rare visitor. 2. 
Mistletoebird Dicaeum hirundinaceum. Uncommon, irregular visitor. 

Striated Pardalote Pardalotus striatus. Uncommon. 1-2. 

Grey-breasted White-eye Zosterops lateralis. Moderately common. 2- 

20 . 

Brown Honeyeater L ichmera indistincta. Common resident, mostly. 


Singing Honeyeater Meliphaga virescens. Very common resident. 1-5. 

New-holland Honeyeater Phylidonyris novaehollandiae. Very rare 
visitor. 1-2. 

White-cheeked Honeyeater Phylidonyris niger. Very rare visitor. 1-2. 
Western SpinebillAcanthor/iyndiussuperciliosus. Rare. 1-2. 

Little Wattle-bird Anthochaera chrysoptera. Rare visitor. 1-2. 

Red Wattle-bird Anthochaera carunculata. Uncommon visitor. 1-3. 
White-fronted Chat Epthianura albifrons. Uncommon visitor. 2-30. 

Chestnut-breasted Mannikin Lonchura castaneothorax. Uncommon. 
2-30. 


Magpie-lark Grallina cyanoleuca. Moderately common, breeding 
resident. 1-4. 

Grey Butcherbird Cracticus torquatus. Rare visitor. 1. 

Australian Magpie Cracticus tibicen. Moderately common, breeding 
resident. 2-10. 

Australian Raven Corvus coronoides. Common, breeding. 2-10. 


ADDITIONAL SPECIES OF THE AREA 

Rufous Night Heron Nycticorax caledonicus. West Belmont. 
Uncommon resident. 1-2. 

Royal Spoonbill Platalea regia. West Belmont. Very rare visitor. 1. 
Chestnut Teal Anas castanea. Bayswater. Rare visitor. 1-2. 

Pink-eared Duck Malacorhynchus membranaceus. Bayswater. 
Common breeding resident. 5-25. 

Broad-tailed Thornbill Acant/iiza apicalis. Bayswater. Rare visitor. 2. 

Rufous Songlark Cincloramphus mathemi Bayswater. Very rare 
visitor. 1. 
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FROM FIELD AND STUDY 


Inland Great-winged Petrel as a prey item of the Peregrine Falcon - 
The Great-winged Petrel Pterodroma macroptera is a non-migratory 
seabird, nesting on islands along the south coast of Western 
Australia between Albany and Cape Arid (Serventy et aL 1971 The 
Handbook of Australian Sea-birds). It is commonly encountered at sea 
off the south coast and on the Great Australian Bight (Serventy and 
Whittell 1948 A Handbook of the Birds of Western Australia). Storm 
drifted birds have been found on the western beaches of the state as 
far north as Ningaloo in the Piibara (Blakers et aL 1984 The Atlas of 
Australian Birds). In Western Australia, the Great-winged Petrel is 
more frequently recorded inland following gales than any other 
seabird (Serventy and Whittell 1948, Blakers et al. 1984). 

On 11 September 1990, the remains of two Great-winged Petrels were 
located beneath the eyrie of a Peregrine Falcon Falco peregrinus, 
alongside remains of other birds including the Australian Magpie 
Cracticus tibicen, and Red Wattlebird Anthochaera carunculata. The 
eyrie was located on a rock face on the west side of Peak Charles, in 
Peak Charles National Park, some 105 km due north of the coast in 
the Esperance region. 

Both specimens had been dead for some time, were dismembered 
and in a moderate state of decomposition. Measurements were taken 
as follows: wing 302 and 306 mm; tail 125 mm; culmen 34.1 mm; and 
tarsus 40 mm. These measurements are all in the lower range of 
measurements for the Western Australian population of the Great¬ 
winged Petrel (Serventy et al. 1971). This suggests that both 
individuals were immature birds. It was not possible to determine 
how long the birds had been dead. 

During the falcon's breeding season, at inland haunts, the majority 
of prey is taken within a radius of sixteen kilometres from the eyrie, 
depending upon the food availability (Ratcliffe 1980 The Peregrine 
Falcon). Therefore it is likely that the Great-winged Petrel flew past 
Peak Charles at a distance of not more that 16 kilometres. Perhaps 
due to a weakened state resulting from being ferried inland by 
strong winds, depleted food reserves through the lack of feeding 
opportunities, and being present in a habitat distinctly different 
from its normal marine environment, individual Great-winged 
Petrels became easy prey targets for the Peregrine Falcons at Peak 
Charles. As far as the authors are aware, this is the first record of a 
seabird being taken by a Peregrine Falcon in inland Australia. 

- MARTIN SCHULZ, 167 South Beach Rd, Bittern, Victoria 3918 and 
KRIS KRISTENSEN, PO Box 408, Spring Hill, Queensland 4004. 
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Notes on the nest of a Bearded Dragon Pogona minor - On 15 
January 1992 we watched a Bearded Dragon begin excavating a 
burrow to lay her eggs in shallow sandy loam adjacent to our house 
36 km east of Wongan Hills. It was dug intermittently over three 
days and on completion (closed) was 40.6 cm long and terminated 
19.6 cm below ground level. On the second day of excavation we 
noticed some bark and a leaf had been tucked into the burrow. 

The nest was kept under observation and on the afternoon of 23 
March (65 days later) we noticed the burrow open at an escape 
tunnel about 10 cm from the original entrance. We then excavated 
the burrow and found all ten eggs had hatched. On average the 
flattened eggshells measured 28.6 mm x 22.2 mm. Two hatchlings 
found were 95.2 mm long (head and body 44.4 mm tail 50.8 mm). A 
day old hatchling weighed 2.3 grams. 

- Mr and Mrs B. Smith. P.O. Box 190. Wongan Hills 6603. 


Rainbow Lorikeets feeding on the fruit of Allocasnarina obesa - 
Lorikeets are known to include soft fruits and berries in their diet 
(G. Pizzey A Field Guide to the Birds of Australia) and it is worth 
recording some observations made on two Rainbow Lorikeets 
Trichoglossus haematodus, which were feeding on the hard fruit of an 
Allocasuarina obesa in Bardon Park, Maylands, on 17 JuLy 1992. 

The tree was laden with fruit, which was hardened, and the 
lorikeets foraged over the fruit for some twenty minutes. They 
didn’t bite deeply into the fruit, which was sufficiently hardened to 
resist them, but bit into the end of the fruit and appeared to peel 
off a piece of the skin. They did not spend much time on any one 
fruit but quickly foraged from one to another and ranged over 
much of the tree while I watched them. 

- R. H. STRANGER, 28/76 East Street, Maylands, W.A. 6051. 


Notes on the Chestnut-breasted Mannikin, L onchura 
castaneothorax, at Maylands - The Chestnut-breasted Mannikin has 
been introduced to the Swan Coastal Plain (Storr and Johnstone, 
1988. Birds of the Swan Coastal Plain and adjacent seas and islands. 
Rec. West. Aust. M us. Suppl. 28). 1 first saw a flock of eight at Maylands 
in 1982, and although it has been seen in larger numbers since then, 
I do not think that the species is resident here. 

Family groups comprising two adults and two juveniles are 
sometimes seen but more usually they are in flocks of 10-20 
individuals. Larger groups are infrequently seen. 

The species only occurs on the western portion of the Maylands 
Peninsula, frequenting the parks and wastlelands and occasionally 
the landward edges of the Typha or Juncus rush that borders the 
river. A favoured locality was the mudflats which were formerly 
covered with beds of wild oats Avena sp. and veldt grasses Ehrharta 
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spp. Another favoured site was the disused rubbish tip near the 
Police Academy, which also had beds of wild oats, and the birds 
utilised the Pampas Grass Cortadiera selloaria, for perching and 
shelter. 

I have seen this species feeding here on the seeds of wild oats, veldt 
grasses, Winter Grass Poa annua and the Barnyard Grass Echinochloa 
crus-galli. The birds are always very active, continually moving and 
feeding hurriedly, and one gets the impression that they are always 
hungry. Tom Delaney has observed the species in wild oats at West 
Belmont about two kilometres from the Maylands sites. 

- R. H. STRANGER, 28/76 East Street, Maylands, W.A. 6051. 

Red-capped Parrot feeding on leafminers - On 26 October 19901 saw 
a Red-capped Parrot feeding in a Flooded Gum Eucalyptus rudis on 
Culeenup Island, Yunderup. The foliage was heavily infested with 
and damaged by leafminers Perthida glyphpa. The tree had neither 
flowers nor seeds. For about ten minutes the parrot worked leaves 
through its beak to extract the larvae of the tiny moths from under 
the cuticle. Some of the leaves were afterwards found on the ground 
showing signs of that activity. Most literature cites this species as a 
seed-eater although te The Readers Digest Book of Australian Birds 
mentions the probability of insect eating. A case of Ring-necked 
Parrots feeding on lerp insects (Psillidae) is reported in the West. Aust. 
Nat. 14:76. 

- O. MUELLER, 7 Hamer Avenue, Wembley Downs, 6019. 

A Southern Fulmar (Fulmarus glacialoides) and a Blue Petrel 
(Halobaena caerulca) found dead on Rottnest Island - A 
predominantly silvery-grey, medium sized tube-nosed seabird was 
found on the beach at Salmon Bay near Fairbridge Bluff, Rottnest 
on 6 October 1991. The specimen was in fairly good condition and 
had been dead for only a day or two. The flesh coloured black- 
tipped bill with steel-blue nostrils together with white underparts 
suggested it to be a Southern Fulmar. The black trailing edge to the 
secondaries and a slight white window on the primaries 
strengthened the identification. 

Two days previously was unusually wet and windy which may 
have contributed to the death of the Fulmar, the second record for 
Rottnest. The first record (December 1954) was also on Salmon Bay, 
but west of my locality when a mummified beach-drifted specimen 
was found (E. McCrum and P. Slater 1955 West. Aust. Nat. 8:192). 

An almost entirely decomposed small petrel was pulled from the 
sand by Matthew Ryder (aged 7 years) at the eastern end of Salmon 
Bay on 9 October 1991. The unidentified remains were left on the 
beach but retrieved by Shendelle Surplice and the author the 
following day when it was considered that even this skeleton may 
have been an interesting find. It happened to be a Blue Petrel, a first 
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for Rottnest (R. E. Johnstone pers. com.) and was identified by 
Johnstone. Johnstone also comfirmed the identification of the 
Southern Fulmar and that it was the second record for Rottnest. 

Thanks go to Ian Wilkinson for his comments on the draft on this 
item and to Ron Johnstone for his identification and comment on 
the status of the species. 

- PETER COYLE. 6 Owens Court, Belmont 6104. 

Re-discovery of Tet raria australiensis C. B. Clarke (Cyperaceae) - 
This species of sedge was known from two collections: Cannington, 
R. Helms. 1898, and the Serpentine River, Diels and Pritzel, 1901. The 
species was described from the latter collection in 1904, but has not 
been collected subsequently and is listed as presumed extinct. 

In January 1993 while undertaking surveys for the Urban 
Environmental Audit 1 re-discovered this species east of Mundijong 
in an area of remnant bushland. 

In this area Tetraria australiensis occurs under low open Marri 
woodland, over low shrubs and herbs. The species grows in grey sand 
over clay, in winter wet slopes and flats edging ephemeral swamps. 
Over 1,000 plants were located in the area. 

There appear to be four reasons why Tetraria australiensis has 
remained lost, it flowers in early summer, it is a sedge which has 
small, insignificant wind pollenated flowers and is poorly collected, 
it grows with another sedge Cyathochaeta avenacea, which is 
superficially similar and co-flowers with Tetraria and finally the 
species only flowers after fires. 

This species is automatically declared rare under the Wildlife 
Conservation Act. 

- G. J. KEIGHERY, WA Wildlife Research Centre, Dept, of 
Conservation and Land Management, P.O. Box 51, Wanneroo 6065. 
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CLUB NEWS 


Programme 

General Meetings are held on the first Friday in the month at the 
Naturalists' Hall, 63 - 65 Meriwa Street, Nedlands, at 8p.m. 

The Retired and Leisured Group meets on alternate Wednesdays at 10a.m. 
Excursions and field days are planned from time to time and will be 
advertised in the Club's monthly newsletter “The Naturalist News”. 


THE WESTERN AUSTRALIAN NATURALIST 

(Journal of the W.A. Naturalists' Club) 

Editor 

MR JOHN DELL 
W.A. Museum 
Francis Street, Perth 6000 
Telephone 427 2788 

The Western Australian Naturalist publishes original 
data on all branches of natural science pertaining to 
Western Australia. Originals and two copies of 
manuscripts should be submitted to the Editor for 
review by two referees. Authors are requested to follow 
current editorial style. If possible, manuscripts should 
be submitted on an IBM compatible 514 disk in either 
ASCII or Microsoft Word v3 format. High quality 
illustrations suitable for some reductions in size are 
preferred. 


DONATIONS TO THE CLUB 

Members are reminded that they may make financial contributions to the 
club. This funding is very important from the Club's point of view, as it 
helps our publication activities, hall maintenance and other miscellaneous 
activities. Members are asked to remember the club and its needs when 
preparing their Wills and Testaments. 


SUBSCRIPTIONS 

Annual Membership: Senior, $38; Double Membership: $48; Family 
Membership: $48; Nomination Fee (Seniors only): $5; Preceding 
Subscriptions include “The Western Australian Naturalist”. Intermediates 
(aged 14 - 17years): $22; Juniors (aged 9 -13 years $21): $22. 

Further copies of “The Western Australian Naturalist" (or back copies) are 
available from the Treasurer 








HANDBOOKS 


The Club’s Handbooks are for sale 

No. 2 

Natural History Specimens: Their Collection and 
Preservation 5th Edition. Price $4.00 

No. 7 

The Dragonflies (Odonata) of South-western 
Australia. By J. A. L. Watson. Price $3.50 

No. 10 

A Guide to the Coastal Flora of South-western 
Australia. By G. G. 2nd Edition. Price $8.00 

No. 11 

The Natural History of the Wongan Hills. K. F. 
Kenneally (Co-ordinator). Price $6.00 

No. 12 

Mangroves of Western Australia. By V. Semeniuk, 

K. F. Kenneally and P. G. Wilson. Price $6.00 

No. 13 

A Naturalists’ Guide to Perth. By B. M. J. Hussey, 
M.Southwell-Keelyand J.M. Start. Price $10.95 

No. 14 

Checklist of the Vascular Plants of the Kimblery, 
Western Australia. By Kevin Kenneally. Price 
$8.00 


Prices shown do not include postage and packaging * 
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